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1.0 ! *-' ' "r T io"

This d:c =ent is the third annual postoperattunal report on the ecology

of York Itave.1 Pond (Lake frederic), Susquehanna ".iver, Pennsylvania in t:ie

:Inity of the Tnree i:11e Island 'hclear station (T*!!!;S). Ichthyological

4ssociates x . initiated the study in February 1971.. Unis report covers

the period fres January through Dece ber 1976. Sections are presented to

ceet the O:virort ental Technical Specifications (ETS) for T:!I ;5, Unit 1, ,

Appendix L. Para eters analyzed are the sa u as reported in Potter and

Associates (1976) with the exception of Lepingerent of fisher, entrainment

of ichthye;!ankton, entrain: cut of plankton (phytoplankton and rooplankton),

and bird i:: action on cooling tovers. The ETS requirements for surveillance

of these para xters *rere fulfilled and the programs were ter=inated.

Die 21:5 t'ntt I acuteved critic.ility on 5 June 197t.. L' nit I has been

at v u lous levels of operation ranging f rom corp 1;te shutdova to 1007., 230

regawatts. *n 1976, the T::1 :S Unit I was shutdown for refueling from 21

February t.' 27 "ay.

Potter. ..A. and Associates. 1976. An ecological study of the Sust;uenanna
River in the vicinity of the Three !!ile Island !;uclear Station. Annual
Report for 1975. Ichthyolegical Associates , Inc. 395 pp.

D'D [ D WV6
ooJ eJ b jN _a
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1.1 n"'.m

1.1.1 Fish .

Fishes were sa= pled at four tra;ne; am.d five sei stations, " arch

through October 1776. "

A total of IL4 tra:=et collecti:=s yielded 822 fish of 25 species.

The pu=pkinseed and cha==e1 catfish ve e ost abundant. Comon fishes

"

were taken in eg:41 or greate.: -_=bers 4:restream from the Discharge than

upstream. !;o sienifics== change in s;ecies rank at individual stations was,

observed from 1974 c:::;gh 1976.

A total of 9') sei=e collections yie;ded 10,478 fish of 35 species.

The spottail shiter ra ied first in :Tarall abundance and was the ex)st

co:rxan species at all s:ations. v.o s: :mn species shoved nearly equai

distribution a:c::3 eps:reas and dov _st e.z: stations. Significant Jifferer.ces

in species rar.k at one upstream and one 4:r.rnstream station were observed

between 1975 and 1975.

2;o appreciable differences were :2::ed in condition factor or weights

dovnstrea= and upstrea: from the Disch.a ge where sufficient. nu=')ers were

present; =est values were within the ra=ges observed in previous years.

The fish leech, 'a-tedella Int-n 's, and anchor .c: s (f.ernaea spp. )

were co:rzan ectopara. sites.

Variatio:.s is fish abundance may :e attributable to year class

fluctuatio:s. Se 1::;4:: of T1!I;S Cri: 1 on fishes was negligible.

1565 051



oo n . _.
D D3

l M af h $ 0LUjdy g

1.1.2 !!ac ro inver t e.b rate s

!!acroinvertebrate collections were taker. se.i:nonthly April through

"ctober 1976. A total of 90,567 tpect= ens representing 112 taxa was taken.

' !--no d r il u s ha t' f re f = t e r i , ' k i -a n =. .' - ,r :s , a-.4 *:a i s clin; :is vare the
.

ost abundar.: taxa. t.!--nodrilu h:f fraisteri was usually :ncst abundant at

all stations each month, conf o' as is virrinic a, L. hof t'rei steri, and .

C.. deenros had the greacest bio = ass of all specimens weighed.

1:enthly esti=ates of diversity ranged f rt: 0.66 to ,2.76. Iedex of

percent similarity valets between stations were in the inter ediate to high

af finity range (> 50". sisilarity). liigh si:11arities in species co: position

vere found between Station lA2 and 931 (91*.), and llAl and llA2 (89*.).

Comparison of nu-ber of taxa between acroi:wertebrate stations and

sa=ple dates for 1976 was acco: plished by analysis a f var: snee, tandocized

block design. The Student-::ew .an-reuls :ultira:ge test revealed that

Stations IA2 and 9B1 a:sd llAl,11A2, anj 931 sare si ilar in nu:.ber of taxa.

Three-factor analysis of var.ance perforced on densities os 1.!-redritus

haf frelsteri ".ay through October 197/. chroe:;51976 revealed that years,

ca ple dates, and stations were significantly dif f erent.

The :nacroinvirtebrate enrr= unities appeared to be r-cre af fected by ice

and high river flov than by the operation of TS:3.

1565 052
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Ii1.1.3 Arbient 'iater Quality (,; ; ,
.1 ' jJ

' '

-o1

.1.3.1 Physicocnemic41 Para =eters

Except for dissolved oxygen and total suspended solids the conthly

istribution of :arameters was similar. ?!can values wera high in September

.ad law in Apr'.1 and 3:ay. The no ichly mean concentrations of cost parameters

.: Station 11A1 (n: INS Discharge) were generally higher than at the other *

:ations.

.

,
.1.3.2 Fecal Colitorm

The highest averall nean density of fecal coliform was at Station 1A1;
,

the lowest was at Station 11A1 (n! INS Discharge). :enthly cean fecal

.:oliform densities sere lowest in April, increased throughout the su=.er,

and peaked in Septe=ber. For all stations the geometric =ean of fecal

co1Lfor 2 densities Cycended the limit established for the Co:mwealth of

Pennsylvania.
,

1.1. '. Thereal Plume !! apt ,9g*

Thirty-three plume surveys were conducted at various river flow

conditions and station operation levels. The discharge te=peratures were

within the limits established in the ETS. A return of the discharge

temperature to within 2.7 C of anbient was used to define the plu=e.

In S of 33 surveys the plume was limited to 5 m offshore and 25 m

downstream from the Discharge.
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t h .: analytical plu=e model for norul coolcovn conditions was

compared with the cooldown for refueling on 21 February. The pluce was

recorded no further than 20 m offshore and 10a0 n downstrea:s from the

Discharge. This varics from the predicted model presented in the

environmental state:nent for the operation of T:!I::S. !!igh river flow

during the cooldown operations may account for this variance.

1.1.5 Effects of Cooling Tc,wer Salt Drif t on Agricultural crops and
Natural Vegetation

1.1.5.1 Plant Pathogens
e

Plant pathology transects were examined from April through October

197/- :o differences were noted in * flowering time or appearance of the

219 taxa observel with respect to the location of possible salt drift.

Plant parasitic diseases were found on four agricultural crops and 21 taxa

of natural vegetation, and insect damage was nnted on nine taxa. ::one of

the damage caused significant defoliation and no pattern was observed

relative to the operation of the cooling towers at T!!I:5.

1.1.5.2 Quantitative vegetation Studies

Two forests and four fields were surveyed late August througit mid-

October 1976; results were statistically compared with those obtained in

1973 and 1975. There were few changes in the overstory and understory in

the fe.ests. Soce of the statistically significant changes in ground cover

in forests and fields were related to natural or hu=an disturbance; others

were normal in the course of secondary succession. No pattern of change was

found that was attributed to the operation of the cooling towers at T!!I:5.
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2.0 FTSM

The ETS, Appendix B, Section 4.1.1D requires replicate fish sa=ples

be taken both inside and outside of the thermal plume every t-v veeks,

March through October. oq ggg _

W J 3
2.1 ?TTFMS

Fish were saepted every two weeks at four trapnet and five seine

stations, l'. arch * through October 1976 (Table 2.1-1 and Figure 2.1-1). High

river flows during June and October necessitated collectiots be taken on

s seceeding wee'ks. Trapnet collections taken on 29 June through 1 July were -

analyzed as June data.

Habitat dif ferences in water velocity, depth, substrate, and available

cover were observed at the stations. Riffles were noted at the upstream

seine stations during low river flow; no rif fles were encountered downstrea=.

Mud and silt were comon substrates downstream while mud, rubble, and boulders

predo inated upstream. Rubble, boulders, and vegetation provided limited

cover. k'ater depths ranged to 2 m.

Fishes taken by trapnet and seine since 1974 are listed in Table 2.1-2.

Comon and scientific names and taxonomic order of presentation followed

Bailey et al. (1970).

References used for fish identification included Denoncourt (1975),

Gibbs (1957) Hubbs and 1.agler (1964), Pflieger (1975), Scott and Crosscan

(1973), Snelson (1968), and Trautran (1957).
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Identification of young of the white sucker from those of the shorthead

redhorse was dif ficult. Young vere distinguishable only upon internal

examination of gas bladder chambers. Therefore, specimens were listed as

white sucker /shorchead redhorse until ther were large enough to be identified
'

by external characteristics.

Condition factor (K) for fishes co=prising more than 107. of the trapnet
.

or seine catch during 197!.. 1975, or 1976 was calculated using the formula:

K = 100W/L3
'

where u = mean weight (g) per 5 en group, and L = upper limit of 5 emi fork
.

length interval expressed in cm.

*

Species diversity indices (D) were calculated for each trapnet and

.

seine station using the Shannon-Weaver function presented by Lloyd et al.

(1968):

D = C/N(N1og10N - { ni og o t)l gn

where C = 3.321928 (converts base 10 log to base 2), N = total number of

individuals, and nt = total number of individuals in the ich species.

An index was computed to identify the percent similarity between

stations with respect to composition of fishes (Whittaker and Fairbanks 1958).

It was expressed as:

PSc = [ min (a,b)

where PSc = the percent similarity and a and b = the percentages of a species

in samples A and B. PSc values range from 0.0 (no similarity) to 100.0

(complete similarity). This index measures relative si=ilarity in terms of

species populations and often leads to grouping of co=: unities by dominants

or major species.

c ' :. i Q QY \
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Kendalt's coefficient of rank correlation (Sokal and Rohlf 1973) was

applied to the catch data to analyze the yearly variation in rankings of

species at a station. This did not test whether numbers collected in

different years were significantly differt.it, only whether their respective

rankings were correlated (Suc=erfelt and Minckley 1969).

- Physicochemical data included ti=e, weather, secchi disc, and air and

vater te=peratures. Dissolved oxygen concentration and pH were detemined
.

froc vater ca..ples taken at each station. River stage was obtained from the

Earrisburg River Cauge Station for 0700 hr. Data for traonet catches were

presented as two, separate 24-hr collections. Mini =um valut.* for para =eters

were listed first regardless of collection date. Single recordings for a

pa a=eter indicate identical observations throughout the period.

Each trapnet consisted of a 0.91 m by 15.24 m lead net and a 0.91 m

by 1.83 m metal fra=e connected to t o traps (4, 0.76 m diameter hoops).

he lead net and trapnet vere of 1.27 cm mesh. ::ets were set for 24-hr, were

checked, and reset for a second 24-hr period. Effort was cade to set nets

perpendicular to shore; however, high flows of ten caused nets to be set at

angles of 45 degrees or less to shore to prevent rolling. Fishes were

identified, measured, weighed, and released in the field.

A 3.05 m by 1.22 m seine with 0.32 cm eesh was used; at least three

hauls were made for each collection. Additional hauls were taken when

further effort might alter the relative abundance of fishes or yield other

species. Fishes were preserved in 10". formalin for one week, rinsed in water

and let stand for two days, and stored in 40". Isopropanol.

om craha[ N'
g
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Specimens were ceasu ed to within a 5 r=s fork length interval. All fish of

a species within the same interval in each collection were weighed to the

nearest 0.1 g. A subsa=ple was measured and weighed when a large nu=ber
e

(100+) of one species was taken in a collection.

Reproductive status for fishes was defined as follows: young were

spawned during the current calendar year; ju entles were incapable of
e

reproduction, or minnows anu darters les; than 26 =m collected prior to

the current spawning season; and adults were capable of reproduction.

Classifications were based on field observations and infor=ation in the

literature (Carlander 1953, 1969; Miller and Buss 1963; Scott and Crossran

1973; Trautman 1957).

Fishes were examined for ectoparasites.

2.2 RESULT 9 -

2.2.1 TRA PN'ET

Results of March through October trapnet collections are reported in

Tables 2.2-1 through 2.2-13 and are su ari:ed in Tables 2.2-19 through

2.2-24. A total of 144 trapnet collections (36 upstream from the Discharge

and 108 downstrem) yielded 822 fish of 25 species (Tables 2.2-23 and 2.2-24).

Most fish (295) and most~ species (20) were taken at Stations 1A3 and 11A2,

respectively. The number of specimens per collection (n/ Coll.) was 8.19

upstream and 4.88 downstream (Table 2.2-24). Except for the white sucker

and northern hog sucker, all species were taken in equal or greater nu bers

downstream. Catch per month was greatest at three of the four stations (IA3,

11A2, 9B2) in September (Tabics 2.2-19 through 2.2-22).

1565 058
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, Sunfishes and catfishes dominated the catch. The five most abundant

fishes (74.57. of the total catch) were the ~.:=pkinseed, channel catfish,

rock bass, black crappie, and redbreast sunfish (Table 2.2-23).

Nine sunfishes comprised 62.57. of the trapnet catch. T,he pu=pki= seed

ranked first in overall abundance (26.0') and was the cost corr.cn species at

Stations 1A3 and 932 (Table 2.2-23). Other sunfishes that comprised = ore *

than 5.07, of the catch were the rock bass (11.7*.), blsek crappie (10.1*.),

and redbreast sunfish (8.67.). .

- Five. catfishes accounted for 25.17. of the catch; slightly greater

nu=bers were taken downstream (Table 2.2-24). The channel catfish (18.1".).

and brown bullhead (5.07.) were cost coc=en.

Two juvenile alewife were captured at Station 922 on 13-14 Septe=her

(Table 2.2-15). This species had not been recorded from the lower

Susquehanna drainage in Pennsylvania sir.ce the 1930's (Fowler 1940).

Introductions were made in 1969 into i=pou+=nts in the Susquehanna

watershed in Centre, Columbia, and Luzerne counties (Robert B. Hesser,

Pennsylvania Fish Commission, personal co=unication). The speci:. ens ay

have migrated downstream from one of these i= pound =ents.

Other fishes taken for the first ti=e by trapnet included the

cuskellunge, northern hog sucker, yellow perch, and valleye. Four species

previously taken by trapnet, the goldfish, bluntnose mi mow, falifish, and

tesse11ated darter were not collected in 1976.
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Diversity indices calculated from su =ary data for each station ranged

from 2.95 (IA3) to 3.35 (11A2) Table 2.2-23. 1onthly 1;. dices at most

stations peaked in July or August and ranged f ro= 0.00 at 11A3 in October

to 3.24 at 11A2 in August (Tables 2.2-19 through 2.2-22). Lower diversity

indices reflected the do=inance of a single species.
._

Percent si=ilarity indices between stations were moderate (Tab *.e. 2.2-25).

The greatest si=ilaritf (71.2) was between Stations 1A3 and 11A2; it was

caused by the dominance of the channel catfish and rock bass. The similarity

between Stations IA3 and 932 (66.1) was characterized by like habitats and

dominance by the pu=pkinseed. The least similarity of 49.4, betseen Stations

11A3 and 932, was caused by dissi=ila habitats and the absence of coc=mn

dominant species.

2.2.2 OEIE

Results of !! arch through October seine collections for each date are

presented in Tables 2.2-27 through 2.2-44 and are su==arized in Tables 2.2-45

through 2.2-51. A total of 90 collections (36 upstream from the Discharge

and 54 downstrea=) yielded 10,478 fish of 35 species (Tables 2.2-50 and

2.2-51). 1:ost fish (2,%5) and =est species (29) were taken at Stations

1A2 and 16A1, respectively. The nu=bers of specimens per collection upstream

and downstream were co= parable (136.50 and 103.04, respectively). 1:os t

dominant species shoved nearly equal distribution among upstream and

downstream stations.
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Seine catches were s=all and erratic from March through .''ay; only 48

specimens were collected in May (Table 2.2-51). The catch reached a peak

in June (3,611 fish) and corresponded with a large spawn of the spottail

shiner. Catches at all stations except 1A2 decreased during July and August.

A secondary peak of 2,050 fish was recorded in September when young of the

spotfin shiner were abundant. The number of specimens per collection was

si=.ilar at all stations except 9Al"(rable 2.2-50). Fewest fish (1,006)

and least species (19) were taken at Station 9A1. Sciaes were difficult
.

to fish at Station 9Al because of boulders and deep mud.

The spottail shiner co= prised 52.77. of the catch and was the most

shim +t species at all stations (Table 2.2-50). The spotfin shiner ranked

second in overall abundance (19.8".); nearly half of the speci= ens were taken

at Station 1A2. Young of the white sucker /shorthead redhorse accounted fer

6.7*. of the catch and were most co=mn at Station 16A1. The tesse11ated

darter ranked fourth in overall abundance (6.57.) and was cost co==on in

Septe=ber. Young of the channel catfish ranked fifth in overall abundance

(4.7",); t: ore than 997. were taken downstream from the Discharge (Table 2.2-51).

Fishes taken for the first ti=e from the study area by seine included

the fathead minnov, yellow bullhead, and shield darter. The yellow perch was

the only species taken in previous years not collected in 1976.

Overall station diversity indices were low due to dominance by the

spottail shiner and spotfin shiner and ranged from 1.75 (1A2) to 2.45 (10A2)

Table 2.2-50. The highest monthly index (2.71) occurred at Station IA2 in

August (Table 2.2-45).

oqgo rh@d}6'>
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Percent si=ilarity indices between stations were high (Table 2.2-26).

The greatest si=ilarity (82.C) occurred between downstret,= Stations 10A2

and 9A1. The lowest si=ilarity (%.t.) was found between the two upstrea=

stations,1A2 and 16A1, and resulted fro = dif ferences im abundance of the

spotfin shiner and suckers. St=ilarities between upstrea= and devnstres=

stations were reduced by the unequal distribution of the channel catfish.
'

Si=ilarities seemed less dependent on the presence of like habitats and more
'

dependent on affinities of do=inant species.
-

.

2.2.3 REPRoycTIVE e,TATM A?.m catTTION ~XTOR
.

,

Reproductive status and condition factor (K) per 5 rc fork length

interval for the channel catfish, rock bass, pu=pkinseed, white crappie, and

black crappie taken by trapnet and the spottail shiner, spotfin shiner, and

white sucker taken by seine are presented in Tables 2.2-52 through 2.2-59.

.Mean weights per 5 =n fork length intervals of fishes taken by trapnet and

seine are given in Tables 2.2-M through 2.2-95.

Juvenile channel catfish were co=non in trapnet catches during " arch,

April, September, and October; ost adults were taken in October. Young

channel catfish first appeared in seine catches on 7 July; this =ay indicate

that spawning began in. June. Most rock bass taken by trapnet were adults.

Ripe cale and female pu=pkinseed were co =nn in June and July trapnet

catches. Young of the white crappie and black crappie vere taken by trapnet

in September.

h0g

.
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!bst spottail shiners taken by seine were young or juvenile; young

were first collected in June. Spottails spa ned in May ar i June grew to

50-60 :n F1. by October. The spotfin shiner appeared to have an extended

spawning season with peaks in June and August. *' inter survival of young.

spotfins of the 1975 year class was good as indicated by the abundance of
~

juveniles in spring 1976 seine catches. I'ost white suckers spawned in June;.

young were com on in July seine catches. -

No appreciable differe=ces were noted in condition factors or weights

downstream and upstreas from the Discharge where sufficie,nt nu=bers were

present; :ost values were within the ranges observed in previous years.
~

2.2.4 PARASIN 5

The fish leech, Wrobdet t a 19eubris, was a co=:non parasite of the

tesse11ated darter. Infestation on darters was first observed in August

and reached a peak in October. Some darters were parasiti:ed by up to

five leeches. The site cl attach =ent was always on or near a fin. !b

parasitized darters s= aller than 31 en were observed. One adult channel

catfish was also parasitized. M. lugubrig shows the greatest distribution

of any piscicolid reported in brth America (ifugghins 1972) and is probably

the cost abundant fish leech of catfishes in the :iidwest (Kle:m 1972).

Anchor wor:s ('.ernaea spp.) were found on a few specicens of the co=ely

shiner, spottail shiner, spotfin shiner, bluntnose minnov, bluegill, and

smallmouth bass. .vost of these infected fishes were in poor condition.

A slight infection of black stot, caused by metacercariae of digenetic

tre=atodes, was obser ted on one. Juvenile creek chub.

1565 063
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2.3 M*"N TO':

Tra; et catches have declined since the inception of the progra: in

1974 (Ta51e 2.3-1). The s_.allest yearty catch (822) occarred in 1976 and was

roughly h.alf of the 1975 catch (1,610). The decline in the 1976 catch

resulted fr== decreat es is the nu=ber of fish taken at the downstrea= stations.

The upstrezu catches in 1975 and 1976 were comparable (324 and 295, rest,ec-

tively). ~ e nu=ber of sreci= ens per upstrea= collection increased fro = 6.35

in 1975 to 5.19 in 1976. he total number of speci= ens captured in 1974 and'

1975 was i=flated by large collections of juvenile channel catfish do nstress

from the ;iacharge. No large collections of channel catfish occurred in 1976.

Variatics is the relative abu= dance of so=e species :.ay have resulted fro

fluctuati:=s in year class strength. Results of Kendall's coefficient of rank

correlati = tests shoved as significant changes (P 2.05) in species ranks at

individ:a1 stations during 1974 through 1976 (Table 2.3-2).

F1:ct=ations in yearly seine catches resulted fro: large differences in

the m:ders of speci= ens taken upstream fro the Discharge (Table 2.3-1).

Catch data fro = downstrea= stations were si=ilar throughout the study period.

Catches ve e =ost influer4ed by the availability of yoce; of the spottail

shiner, s;ctfin shiner, and white sucker /shorthead redhorse. Results of

Kendall's coefficient of ra=k correlation tests shoved significant differences

(P 2 .05) is species ranks at Stations IA2 (upstrea frc the Discharge) and

9Al (d:rw_s: ea:s fro the ;ischarge) in 1975 and 1976 (Table 2.3-2).
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It is concluded that the i= pact from the operation of Unit 1 on the

populations of fishes vulnerable to trapnet and seine was negligible.

The ETS requirements for Unit 1 are fulfilled and progra=s will conchaue
.

as specified in the LTS for Unit 2.
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Table 2.1-1

Incation of trapact and seine stations.

.

Station Nucber location

.

TRAP!ET
UPSTREAM

n!- AQ F-1 A3* Off souchwest shore of St. Johns Island. ,

- DWNSTREAM.

TM-AQF-11A2 TMINS Discharge.
.

TM-AQF-11A3 200 m downstream from TMI!G Dircharge.

n!-AQF-932 1900 m downstreen from TMINS Discharge.

SEINE
UPSUtEA!!

Ut-AQF-1A2 Northwest St. Johns Island. .

D!-AQF-16Al 25 m upstream from D1I boat dock.

DWNSTREAM

TM-AQF-10A2 150 m downstream from TMINS Discharge.

TM-AQF-9Al 1500 m downstream from TMINS Discharge.

TM-AQ F-933 2000 m downstream from ntINS Discharge.

* Polar coordinate prefix TM-AQF- deleted from station numbers for discussion
in text.
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Table 2.1-2

List of corrw. and scientific ru-vs of fishes taken by trapnet a A! seine Juring 1974,1975, and 1976 la the
tusquehanna River In the vicinity of 7.!!:3.

G-rrun !itre re tentat ac :Me Trapnet .~eins
1971 1'75 _f976 107; to 167-

Alewife .slaes -<e. A areneus (.iitson) - - x - - -

Ns kellurige M 2-e- mmey Mitchill - - x - - -

Coldfish - Car 1** - eratoa (Linnaeus) x - - - - -

Carp r -e t- e cs-at) Linnaeus x x x = x x

avfttf .u1 (Lemucur) * - - - x - xfutlips ninnov fv--'- e-

- River chub %c~;4 ic m w n tu p., - - - x x x

Calden shiner . t ,- - e < c rs eo l ent a s (Mitchill) x x x x x x

fer:ely shiner !re :< W e9ua ( Ahl:o t t ) - - - x x x

Co-ron shiner - t r a-: < < 'r*urus (::itchill) - - - x x x

spottall shiner -t e :4 ' ' a- t s (Clinton) x x x x x x

swallowtail shiner rit c-:< er.sne (tope) - - - x x x

Kosyface shiner rit r-:< r" ellus (Agassia) - - - - x x

Ypotfin shiner trre:< <-ti mterus (Cope) x x x x x v

Stuntnose ninnow ri e--iles -otatua (Rafinesque) - x - x x x

rathead minnow Pt e-* s t e* rc ei a s Rafinesque - s- - - - - x

51acknose dace Gmte-t s atrat tlus (iter . sun) - - - a x x

1.cngnose dace F 'a - h . t - * * ( staric t ae ('ial enc ier.nes l - - - x x x

Creek -hub Fes t: fa aero aculatus (Mitchill) - - - x x x

Fallfish S e-v t i s corn ealis (: itc htll) x - - x x x

caillbac k Ca"icr#< e e rtnas (Lesueur) x x x x x x

White sucker r: rear 2* cc r erwnt (Lacepede) x x x x x x
Mrthern bog sucker Ps-a. -te r-- n ier ic aas (Lesueur) - - x x x x

Shorthead redborne Ss **c .= rac ele +i e*ui (Lesueur) x x x x x x

khite cacfish Ic t ii ;= m (Lienaeus) x x x x - x

* til. := natalls (Lesueur) x x x - - xYellow bullhead c
Brown bullhesd Yersh := re5uicaus (Lesueur) x x x x - x

Channel catfish Yet t!- :a inctatu (Rafinesque) x x x x x x
Stargined e.aJtom vr e- :* t a irnis iRichardson) x x x - - -

Rock bass M -it e= -'aestris (Rafinesque1 x x x x x x

Redbreast sunfish '.e - fa 1,rttus (l.innaeus) x x x x x x
Ptepkinseed ' e- W e c; W' ass (Linnaeus) x x x x x x

51uerill LcN p Jeri chirus Rafinesque x x x x x x

Scallenuth bass "f e- -re~s t* *l mieu t Lacepede x x x x x x

1.argenouth bass c r--t er s a s tmides (Lac epede) x x x x x x'

White crapple T m v t s Jamla ris Kafinesque x x x x x x
51ack crappie Pen % : = - t ma c u l a tt:g (Lesueur) x x x x x x
ressellated darter !!' era ? a el-*tedi Storer - x - x x x

Sans'ed darter F r% * cr_s Oe.s t e (Cope) - - - x x x
Ie ,;,,1 ' ce<ce95 (Mitchill)Yellow perch - - x - x -
t

Shield #srter ren j a ettsta (stauffer) - - - - - x
Valleye Sti--ete.'ien vitreum viere m (Mitchi!1) - - x - - -
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32,

725!e 2.2-19

<urTury of fishes taken at trapret station 1M-AQT-113 during 1976.

o..,tw v.i r ;t- s2 En Jul Aue sea or re t s! Cart hc
C irp 1 - 1 2 - 1 2 7 g,,-

CilJen shiner - - - - 1

1 - - - - '
- 1 o,3- -

<r*ttall *litner 6 - 7 2.4-

Linil15ac k - - - - 3 2 - - $ 1,7
J hite sucker 2 - - 1 - 1 1 - 5 1.7
: rt'iern her sucker 2 1 - - - - - - 3 1.0
harthead re.thorse 1 - - - - - - 1 0.3 -

-hite catt trh - 1 - - - - 1 - 2 0.7
-

Yellew bullhead 2 - 2 0.7- - - - - -

1. rom bu111 ead 1 2 3 1 4 2 - - 13 4.4
Channel catfish 23 3 4 3 1 10 3 10 62 21.0
"argincJ radtom 1 1 - - - - - a 2 0,7-

Mvk bass - 7 5 7 - 7 5 6 40 13.6
- RcJbreast sunfish 3 11 3 1 4 2 24 8.1- -

"
N pi.inseed 1 15 18 11 11 13 29 - 103 34.9
Etnegitt - - 1 - 1 - - - 2 0.7
White crsprit 2 - - - - - - - 2 0.7
;'aek c ratrie - - - - - 1 11 - 12 4.1
litteve - - - - - - 2 - 2 0.7
.' . o n S wn. W 32 4s 23 22 46 o3 16 95
.. of frp. 10 7 9 7 7 9 10 2 19
'i, of e 11. 6 4 f. 4 4 4 6 4 36-

n 'r a ll . 6.67 8.00 12.00 7.00 5.50 11.50 10.50 4.00 8.19
?i .r*(rv tmfew 2M 2.10 ? . '. A 2. n 2.15 2.48 2 . u. 0.95 2.M

7 5te 2.2-20

urrary of fisl.es taken at tr:pnet station U!-AQF-11A2 during 1976.

.g. 5 nr er mv Jun Jul We "c" * ic t Total r a ce 'i
% icttunge - - - - - - 1 - 1 0.5
ca r;- - - - - - 1 1 0.5- -

retlen shiner - - - - 1 2 1 4 2.2-

-rottail . hine r - 6 - - - - - 1 7 3,3
eret:in whiner - - 6 - - - - - 6 3.2
Mit h bac k - - - - - 1 - - 1 0,5
'

2 - --ilte <acher - - - - - 2 1.1* arthe.iJ redhorse 1 - - 1 - - - - 2 g,g
3r m bullhead - - - 3 - - . - 3 1.6
channel catfish 3 7 - a 3 7 1 21 46 24.9
''.argineJ s dton - - - 1 - - - - 1 0.5
h i bass - 7 2 5 6 1 7 - 2d 15.1
kcJ5rcut sunt ish - 2 4 - - 3 7 - 16 S.6
M piinseed - - 4 7 9 4 4 - 25 15.1
21ucct11 - - - - 2 2 7 11 3,9-

val!xuth bass - - - 1 1 0.5- - - -

*irce uisch bass - - - -. 1 - - - 1 0.5
.'it te crapple 1 - - 1 1 1 - 4 2.2-

91.h k c rarpit - - - 6 2 5 6 1 20 10.8c it t. e - - - 1 - 1 - - 2 1.1
' . at r-n. 5 22 .o 30 24 30 35 23 135-

'. of irp. 2 a a 10 7 12 9 3 20-

'i . et C011. o a a 4 4 4 6 4 36
n..ett. 0.81 5.50 4.00 7.50 6.00 7.50 5.83 5.75 5.14
iv r4 ice ! ,.'e x 1. ' 1.4 1.01 23 2. M 1.M 2 77 ".51 1.35

1565 081
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Table 2.2-21

Sum.ary of fishes taken at trapnet station T'?-ACT-11.0 during 197o.

*cr 'w i:n Jul Aec <cs Cet Totat C a t . '-'%'ath v ar .
-

4 5.3- - 1 - -Carp - 1

- - - - 1 1 - - 2 .7Colden shiner
1 1.3Spotfin shiner - - - - 1 - - -

1 1.31Quillback - - - - - -* -

2 2.71 1Aire sacker - - - - - -

*
2 2.7- - - 0Brewn bulthcad - - - -

~

Channel catfish 1 2 - 2 - - - 1 6 3.0
- - - 4 5.31 1?urr.ined maJtom 2 - -

13 1 ,)Rcck bass 2 1 3 $ 1 - 1 -

RrJbreast sunfish 1 1 12 4 1 1 2 - : 29.3
11 14.73 - 71herkinseed - - --

2 2.7!!uegill 1 - - - 1 - - -

t 1.3- - 1 - - - - -Smallcouth bass
Black cr.1 ante - - - 2 ? - - - 4 5.3
-) . of Spmt. 7 5 1$ 17 13 3 11 1 75

M. of SPp. 5 4 5 7 9 3 * 4 1 14

!b. o f Loll. 6 4 4 a 4 4 6 4 3e

n/ coll . 1.17 1.25 4.50 4.05 3.25 0.75 1.83 0.25 0.08
Olversity inlev ?.?? 1.92 1.s? 2.=4 3,n3 1,59 1 ;9 o,og 3,15

Table 2.2-22

Surrury of fishes talen at trapnet station T!!-AQT-932 during 1970

Vnth "ar Apr ?uv Jun Jul Aur fes oc t rots 1 CatSh
2 0.72Alewife - - - - - - -

1 - 3 2 6 2.0Carp - - - -

9 - 11 a.12siden shiner - - - - -

1 0.41Spottait shinar - - -- - - -

12 4.5Qu111back - - 1 1 1 2 7 -

'"hite cat fith 1 - - - 1 - - - 2 0.7-
- - - - - 2 0.'2Yellew bullhead - -

23 8.0Srown bullhead : 6 1 5 5 1 3 -

3 4 35 13.1Channel catfish 5 7 5 2 9 -

1 1 0.e?brgined ruJtom - - - - - - -

6 - 15 5.0Rock bass 1 2 4 1 1 -

2 7 - - - - - 9 3.eRedbreast sunfish -

Pu pkinseed 4 12 31 3 10 4 5 - 72 07.0-

1 3 1 1 8 3.0- - 2Bluegill -

sma11routh bass 1 - - - - - - - 1 0.-

1 - 1 - 12 - 14 5.'liite crappie - --

47 17.sBlack crapple 2 - 5 5 17 5 13 -

3 1.12 1 - -Yellow perch - - - -

%*111 cv e 1 - - - - - 1 1 3 1.?

W. of Srp. S 5 13 6 13 6
. 63 9 267!e. of Span. 17 29 5+ 27 52 16

1: 5 19

L. of Coll. 6 4 4 4 4 4 6 4 36

n / Coll . 2.53 7.25 14.75 25 13.00 4.0u 11.33 0.25 7.42
Piverrity indev ?.70 ?.n? .5 2.32 2.93 ?.35 ?: 2.n6 3.32

1565 082
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Table 2.2-23 .
.

Sunnary of fishes taken at trapnet stations during }! arch through October 1976.

| t gr. If;n - Tlf-A9f*-1 A1 T(1-NLE-11 A 2 Tif-AfLF- I I A3 Tji-69Q'All? Torn 1 7. Catch

2 ._ 2 0.2*

Alevife - - -

1 0.11fluskellunge - --

Carp 7 1 4 6 18 2.2
Colden shiner 1 4 2 11 18 2.2
Spottail shiner 7 7 - 1 15 1.8

7 0.96 1Spotfin shiner --

Qu111b4xk 5 1 1 12 19 2.3
bliite 6t.-ker 5 2 2 - 9 1.1

3 0.4tbrthern hog sucker 3 - - -

Shortheaf redhorse 1 2 - - 3 0.4
bliite cat fish 2 - - .2 4 0.5

2 4 0.5Yellow b :thead 2 - -

elrown hu lhead 13 3 2 23 41 5.0 w
"

(.lu.nimt no|Irah (,2 46 6 35 149 Itt .1
( d_ s ta rr. insiel si.n.li nen 2 1 4 1 !! 1.0
(y son - I.n . .: '. 0 2 11 13 15 9(, 11.7

tw.tbrennt nonflah 74 16 22 9 71 8.6
tM piaapkin9eed 103 28 11 72 214 26.0

Bluegill 2 11 2 8 23 2.8
1 1 1 3 0.4EQ Sraa11 mouth bass -

1 0.171, Largenouth bass - 1 - -

,3@ Uhite crappie 2 4 . 14 20 2.4
[
~ ~ ~f Black crappie 12 20 4 47 83 10.1
! O 20 Yellow perch - - - 3 3 0.4~

LJ1 Walleye 2 2 - 3 7 0.9'

O M tlo. of Spon. 295 185 75 267 822
!;o . of Spp. 19 20 14 19 25LJ1 g
tb. of Col 1. 36 36 36 36 144

CD b DIvorn1'ty in. tex 2.95 3.35 3.14 3.32 3.41
00
U

.
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Table 2.2-23

Indices of percent si=.ilarity of species cc= position between trapnet
stations during 1971.,1975, and 1976.

1974 1975

- $2.5 ILC 38.7

, 70.3 d5.1 1113 54.2 45.5

" 1. 2 ??.' +6.1 c?? 67.1 46.4 63.0,.
,

11A3 ILC LO 1A3 11A2 11A3
-

49.4 M.3 e6.1 932
.

62.6 SS.3 ILO

71.2 ILC ,

1.976

D* n WWi@ V,4a'-

t[ MdOJg Y

- ip w
3y

Table 2.2 _5

Indices of percent si=ilarity of s;ecies co= position between seine
stations during 1974, li!5, and 1976.

1974 %.C IEu 44.7 1975

SS.9 77.0 1&t2 61.0 70.3

71.1 71.3 M.1 911 71.0 37.8 44.4

94 . t. 72.9 63.' M.1 053 56.5 73.3 83.2 f.5.9

9Al 10A2 1EC LO 1A2 16Al 10A2 9Al

79.3 77.9 e7.5 !1.4 913

82.0 7 ?.I. 63.2 9Al

70.5 50.9 10.C

1976 %.4 1E\1

1565 085
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Table 2.2-27

rishes taae a br seine em 2 ". arch 1976 in the vicinity of -''!!:3.

riatt"i -' w r- t A ? -"- er-tsat v- ' ' -" ,' r - i l er---) mat e--
i

-

Itcae 1010 1030 1C45 1115 1135

Air 1erp. (C) 6.0 6.0 5.) 6.0 5.0
*: ster Te-p. fC) 6.5 6.5 6.5 6.5 6.5.

Dissolved (*rygen (ppm) s.8 9.0 9.7 9.3 e.6
PE 8.0 S.! 8.1 8.0 7.9
5ecchi Disc (cm e 51 51 41 36 51

River Stage ffe) 6.20 6.?O 6. t '' 6 0 4.50
'.*c a r be r roe r.t r, s.e e,

81*;.r. . v. ; a. LL le 7 3 -.

e ea,. '? h 3 ? A InTo. n
. - - 3 3.-Co s ty whi .ar - 3

1 1 1,2Co_rwn shiner . . . .

2 - . 1 3 3.7Spottall shiner .

1 7 9 11.1Swallowtait shiner - 1 -
.

33 51 43.0sporfin shiner 5 8 5 .

1 - 1 5 6.2Eluntnose minnow 3 -

I 1.2Blacknose dace - 1 - - .

1 2
-

1 2 2,5Redbreast sunfish - 1 . ..

3 3.;Tesse11ated darter - - .

3 3-B.iMed A rter 3 . . . .

Table 2.2-28

Fishes taken by seine on 15 March 1976 in the vicinity of N:':5

Se at t a -"- w r. t A : - - c c-!M t - " ' -1 - - t r ait -" < - - n -tat < --

Tire 1030 1045 1100 1130 1200

Air Te p. (C) 11.0 12.0 13.0 13.0 11.5
Water ice?. (C) 6.0 5.5 6.0 6.0 6.0
Dissolved oxygen (ppne 10.8 10.8 10.0 9.8 9.5
p!! 7.8 7 ?.6 7.8 7.9*

Secchi Oisc (cme 61 61 43 61 64
River Stage (att 5.84 5.54 5.2- 5.94 5.64
's. s t .c r clear (test "teer etese ps-ete e t .5/v5

Ls. o f V-a. 24 ; f. 3; J1 . 111
x$ af es. 3 s -

- o

Co elv sh aner - 2 . . 2 1.-
. . 4 1 5 .5spottal t *43ner

Seallowcait sniner 3 3 2 2 M 10 9.0
4 3.-E wvfase shiner - . 4 -

spotfin s5.tner 15 18 14 26 73 65.2
. e 2 TI5!! 12 10.Stuntnese -innow 6
1 - - 1 0.,Fathead cannow .

2 2 1.-Redbreast sunfish . - -

T * * el ' 1t- f Arter - - ' . U~ *? ? 1.-

1565 086
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Table 2.2-29

Fishes ta' en by seine on 29 **. arch 19*6 in the vi:1:ity cf n'!x ..

Stattom T". v r. t G T "- w r . t . , ~ . . . t.s e -e. u' r- u t r- *) - s- :

16mm 1020 1040 IC55 1135 1143

Air Temp. (C) 12.0 12.0 12.0 13.0 13.0
'*ater Te :p. (C) 10.5 10.5 13.0 10.5 10.5-

. 'ssolved Wygen (ppm) 8.8 9.2 4.7 9.1 8.5
'

pet 7.9 7.9 7.9 7.8 7.8
Seccht Disc (ens 33 41 *1 36 46
River Stage (ft) 5.52 5.52 5.52 5.52 5.52
'e s t6er Overesse th ere s e r --err a s t o crea9t A.e* cast
!.o. o f 5 7=1. 1J 10 h 4 13 ?? -

=:.s . af<-. 1 1 a ? 3 a

Spotta11 sinner 1 ;1 .2 ...r- - -

Swallowtati s5tner 6 7 ~.31- - -

Spotfin s5tr.or 8 1 13 6 2S 7.2'-

51untnose =ir.now 4 8 1 e 13 13.5-

Blacknose dace 1 1 1.2- - - -

1 1.3Creek chub 1 - --

Channel catfish *
- -

1 1.31- - - -

Tessettated darter 4 10 2 3 1 20 02.s
- - 1 '1traded far e- - - 1

.

}_ . . . , . : s p h~ I
su - h6{DD

Table 2.2-30

T!shes takes by seine on 13 April 1976 in the vicisity of n'.1:3

feattea S*- v: r- t u ==.w r. t * 1 - -tru -*-nor- q t v. ' r.n i ve 3: ,. .

Time 0922 0935 C%S 1020 1030

Air Teap. (C) 9.5 10.0 10.5 10.0 3t,5
'' ate r Te sp. (C) 7.0 8.0 f.0 8.0 1.0-

Dissolved Oxygen (ppm) 10.7 10.8 11.0 10.5 10.a
PM 7.7 7.6 7.7 7.7 7.7
Seccht Disc (cs) NA 172 137 137 137
River tage (its 4.83 4.33 A.33 4.e3 . 33
t.'e s t 5 e r Pirely rta"fy Partly cie.9 1,- - cloufe pirely etnody Pa rt t s- r ! ae
N). of Sp=:s. I e 3) 1 3 3
'h . ef 'aa 1 1 4 1 3 a

Spottatt ss.tner - - ;s ; ;, ,,,,-

Swallowtatt shiner - 1 1 1 3 ,,3-

Rosyf ace shiner 1 - - - - 1 ;,1
Spottin sht er 4 11-

2 1; 33,.-

Stuntnose cu-now - - 2 - - 1 .2
Pxsphinseed - - - 1 . 1 ,,;
Tesse11sted 'arter 1 2- . - 3 ,,3
P W ed far*er - - 1 - . 1

-

1565 087
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Table 2.2 31

Fist.es taken ty seine n 3) April 1976 13 the vici:an et T !!!:3.

gritt-n - - vn - t v -v8-1621 6- t to . ~ ' - ni -" , 3- u 1 !st ' -

Time 1450 1440 1422 1400 1350

Air Terp. (c) 20.0 20.5 20.5 19.0 19.0
''ater Temp. 'C ) 15.0 15.0 14.0 34.5 14.5

Dissolved 04ygen dype:e 10.0 9.9 9.7 10.6 10.2

pH 7.5 7.5 7.6 7.9 6.0
se.sh t Disc (cr e . 61 36 48 61 64

River itate- f f t. 5.2d 5.*t 5.28 5.23 5.28
* .. s the- r1ese r1e ar riear o c1ese r1 ear
.

'

- No. of spr.n. 17 2 ;* 1 ) .s

?;a n' e-=. 3 ? 5 1 1 *

.,;
spottant shiner - - . . . .

A le.31 - -
Swall atait shiner 7 -

Spotfin shiner 6 1 19 1 3 30 61.2
- - 1 2.J- - 1Bluntnote minncre

1 2. ,
1 - -

sr.all-outh bass - -

Te==citat-1 este+- a 1 - - - * l'.-

e.

Table 2.2 32

Fishes taken by sel .e on 10 ''ay 1975 13 the vici:I n of T''3!;5

sg3e.., . ... - . ..t. ., .pn ~. ;< r. c 1 -* r -''3 i. ra-

Tine 1035 1015 1000 0962 C930

Air 7erp. ac) 22.0 $3.0 20.0 19.0 !!.0

'' ate? Te p. (C) 16.5 19.0 16.0 15.5 16.C
-

DissolveJ bygen inm 8.7 9.2 8.4 9.1 5.6

pH 7.9 7.9 7.9 7.9 8.0
Secchi Disc (c s 107 107 107 107 107

River State (ft) 4.51 . 51 e.51 4.51 4.51
* ** Mt' er r1v1r (1*se (1 car ricsr r1*ar
.

:b. of spe.n. L
- 2 -- ,

. . ?':n . ne e-n. 1 - 2

L i JJ.;
Blungnase P.tenc e -

:= risH rm: ,

1,..cu ,t,4 ,r... 1
n' risH Tue i - .-

D D D 'iu a
A

om m mr
-

i }
' un j [, ,Table 2.2-33 gg

Fishes taken 1 r seine on 24 ''ay 1576 in the vie. in of T*t!!;S.

~..r. -. .*- - '. p i . t . - - .;nc.wg1 -~.so .ogy -Tal at
.;g3.;,q , .

Tirae 1040 1025 1005 0943 0927

Air Te 9 (C) 16.5 16.0 15.0 15.0 15.0
1.*ater 7eep. (C) 16.5 16.0 15.5 15.5 16.0
Dissolved oxyges 4;p=t !a !a !A !a a
pH 7.5 7.5 7.5 7.5 7.7

Seccht Disc (c:s 33 41 41 51 56

River stage <fts 5.5) 5.:) 5.83 5.6) 5.83
'.c s t* e r c' car e'er- riese ricar ricar

?.o. o f : r .n. J 4 - J; .).
-* . s', ,a ca,. ? !

3 1 . .sSpottatt shaner - -

20 - 1 2.2
swallovtsit shi ar 1 - -

- - - ! 2.2
Spotlin shiner 1

FISH & a 6.,
- - .Creek chuo

- - 30 30 t6.7'htte sucker /Shorthead redhorse --

Smallrouth bass 1 1 1 tac?; 1 6.s-

Tessellated ar a- - - - 1 ?.-*
d

!a = :.vt Ava.la:.e
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**ie 2.?-34..

1shes taken by seine on 7 June 1976 in the vietatty of nt!?:3.

*v'5-10\? 1" 's -4\1 "*- - 9 F = w = 1 T. t s! r'*
terio9 " * - O r-t \? -"- WF-18+nt -

'ime 1040 1030 1010 0945 0930

.tr Te p. (C) 22.5 22.0 22.5 21.5 21.5
e 19,o 19,5later Tew. (C) 19.5 19.5 19.0 .

61ssolved oxyges (pps) 8.2 7.9 8.7 7.9 8.2
in 8.2 8.1 7.9 8.0 8.1
seccht Disc (cm) 61 $6 51 56 61

Li er f*?ie (ft) 4.49 4.69 4.69 4.69 a.69
.ert,,r rsesr ele ir c 1. s - *f n clesr

,

is. o t 5 ptsa. if 6s3 21* 333 5 ; 's .192'

c. af ea*. a 9 A 4 11*

spotta t t ciner je an ;; 249 773 taa) u..
2 ..: .

ivallovtatt shiner 2 - - - -

40 *1ipotfin shiner 26 8 6 - - .

4 c.;4Stuntnose minnov = .- -

7 to i. 52antnose dace 1 - .-

1 4 12 17 C.t: reek chub - -

Alte sucker /Shorchead redhorse 8 324 123 85 84 624 2t.'
2 4.12 - -tedbreast sunfish - -

1 -
181uesi11 --- - -

9 C-3 1ressellated darter 5 --

19 '.'thield dirter 1 1L 1 ? -

+ = less tham 0.05*.-

D*G RWricnnon ,
jit t Il ]jfsaj', joi: <

c \\ - ' . u b' ' u. c dfla
., ,

Table 2.2-35

Fishes taken by seine on 21 Jane 1976 in the vicinity of T*tt ;5.

-- o -it? ' -u'6.t*\1 T"-to--Ic\ n m r-+\1 -"- ir-was r. . r a t -

**att m

T ic.e 1030 1015 1000 0932 0920

Air T6sp. (C) 25.5 26.0 25.0 24.5 24.5
Water Temp. (C ) 25.0 24.0 25.0 25.0 25.0
Diss.31eed oxygen (ppm) 7.8 6.4 7.0 6.5 6.1
pH 8.7 8.1 8.3 8.5 8.2

Seccht Disc (cm) 30 30 30 30 30

River Stage (ft) 4.42 4.42 4.42 4.42 4.42
We s t be r N ereage n eresse A.e ease M ereigt A.creage

:42 of s peri. 3,1 kb 403 av 230 1419

vo. of <ce. 6 e1 7 4 5 I?

4 c.;
Conely shiner - 3 1 - -

Spottall shiner 371 261 372 77 193 1274 !i.t

Spotfin shiner 2 8 6 5 8 29 2.
- - - 1 c.;

181acknose dace -

- - - I c.*1Lonanose dace -

2 8 2 12 24 1.7
C ree k s tu.b -

- - 2 0.*
6htte sucker - 1 1

- - - 16 !.*16Shorthead redhorse -

10 3 16 33 2.56 tite sucker /Short5ead redhorse 4 -

1 .;
- - - -

pu pktoseed 1
2 C.:1 -

Smat temmth bass 1 - -

Tessellated earter 12 11 5 1 1 30 :..

c h i , t .4 dirter - 7 - - - 2
-

1565 089
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Table 2.2 36

Fishes taken bf seine on 7 July l's76 in the vicinity of T:tt:3.

*"-e -1:' "= u '* '"- 'a4:2 ~- r '* "- * *3 *^t1' IT-
Steeton

Time 0935 1020 1000 1115 1130

Air Temp. (C) 22.0 21.5 21.5 22.5 24.0

k*ater Te- p. (C l 24.0 21.5 24.5 24.5 25.0
DissolveJ Onyten (pprs) 6.8 6.2 6.6 7.0 6.y

pH 7.3 7.6 7.3 7.3 7.2

Seccht Disc fc=) 36 30 30 33 * TJ

P.1ver Stage (ft) 4.;6 4.;6 4.48, 4.16 .46

WestNr ^ +rraet we-cast ^ ereast 'e-- a.* N ereast

S. of SPnn. 6)s e.) 1:Y s )$1 le,=

? 19 9 7 e t- *%. af c-w. ;j ..- - .
23Cumely shiner -

1 ..- - - -
Co-run shiner 1

SPottatt shlaer 515 355 150 61 2 r,0 1361 ti..

36 2.!
Spotfin shiner 31 3 1 1 .

3 .:2 1 - -
Rtuntnsse otn.w - *

1- - - - .

31acknose dace 1
1 4 8 3 16 !..

-Ta11 fish -

8 6 131 145 t.f,
- -*htte sucker 1 ..!-

- - -
1!brthern hog sucker -

1 1 .1
- - - -

Shorthead rednarse 16 !.-
*'hite sucker'Shorthead redhorse - 10 6 - -

4 4 2-
- - - -

Brown bu115eaJ
5 - 7 12 *7.- -Channel catfish

1 *1- - - -

Rock bass 1
.

Smallmouth bass 5 9 2 3 5 24 .a
*

33 - ..- - -
-1.!te crappie

Tesse11sted darter 2 1 2 7 8 29 17
*

*s~'ed /sr ce - * - - - ?

IVA (pi epjD , . .il>j h I!I t"d id k< i
aTable 2.2-37 ai.

""
Fishes taken by seine on 19 .41y 1976 in t. e vici-ity of T".!:;5.

-....a-t ' .< r - ? * u - rr-; 2 <r--! -o-. - .i t
-

c e , e n.,

Time 1446 1355 1331 1398 1253

Air Tenn. (C) 24.5 *1.0 25.5 27.5 27.0
water Terp. (c) 25.0 21.0 24.5 2;.5 24.5

Dissolved Nyten (rpm) *a 7.2 7.4 7.- 7.2
.

pH 7.8 7.8 *.s 7.7 7.6

Seccht Disc (cn) 30 23 :S 29 30

River Staae if t) 4.51 a.51 4.51 4.51 a.51

Veerb r riese c'e*r r'es* c'ei- ricar

50 of tren. 2:s . ri. 124 JJ J> 079

%3 of c 9 14 1' In e * St
g

- - 1 . - ,,,

Carp 9 g,3
Co ely shiner 4 3 2 - -

6 *.)- - -

Joerion shiner 4 2

Spottall shiner 218 l'S 83 52 1: 493 7;.,

55 t.1
Spotfin shiner 47 3 : 3 -

- - 2 1 3 c,-
51untnose ninnov 2

1 ;,1
- - - -

81acknose dace 1
t .:1

- -
- -

Creek chab , a1 -

ratifish
- 3 .

1
- - - 1 ,;

Quillbac k -

white sucker a 3 2 6 5 20 ..r

shorthead re horse 1 6 23 a ; 3a t.y

3 3 ,,.

Brown bullhe J - - - -

. - 1 ;

Rock bass - 1 -

t ,;

ReJbreast sanfish - - - 1 -

g ,- -

Punskins eed 1 - -

5.a11ooota ta s 6 3 3 1 1 1 ,,;

1 ,;
1 - - -

!.argewth bass -

1 ;
1 - -

- -Ehite cra n te
Tesse11ated darter - 9 6 3 6 24 2.5

t
-

!snded dirrer - ! - - -
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Table .* 38

T1also taiss ty seine en 2 A. gust 1976 in the vistnity of T!*!!3.

eest!-- N-ace =142 m-Arr.1 tat "* AC F- I C A 2 ~'*- * f, r . e g t tu. of r. " ) T'til i 2 t c P-

Time 1005 1C28 1042 Ilta 11?2

A r Te 7. (C) 20.0 19.5 0.5 20.0 20.5
-'ater e=s. (C) 21.0 21.0 21.0 21.0 21.0.

*1s ulted W 7ses (ppm) 8.0 7.8 6.2 8.0 7.9
;3 8.5 8.4 8.1 8.1 8.0
.4cchi :isc tes) 30 33 33 33 30,

Eiver s. ate tit) 3.96 3.96 3.M 3.96 3.9
.e**'e- Ptrtly Floudy htt!v rte W Portly r!wdv Frtly.8toudy Partly etoudv
2. 3. m.,==. - el J.- ) e3 J $1 271 $N,

.. .3 s. 7 4 A 4 7 1A

1 0.2G e.v s .1.er 1 - - - -

8 1.4G m shi er 5 3 - - -

fretta11 shi er 19 97 35 29 8 187 32.5
1 0.2fperfis shimer 1 - - - -

12 2.17 2 311 z use si..now - -

Fa;1f t.sh 1 2 - - - 3 0.5
'?. ire suchar - 1 2 4 1 8 1.4-

1 ,- 1 0.2ertlers bog suc*era - - -

14 2.5nsruest reshorse 4 6 4- -

Tel re N11 head - - -- - 2 2 0.4
Ir:vs hil'.ead - - - - 2 2 0.0

3 256 259 45.4U.a-me! catfish - - -

1 0.23ersteast essfish - 1 - - -

5 cal" r::th bass 2 1 7 1 11 1.9-

1 1 0.2'

.te crante- - - - -

e s s. :sted forter to 9 13 17 1 11 10.5

Q
' @ 9 Tip p ' I rr

O
Tatte 2.*-37 " d2'

Tistes takes by seine on 16 August 1976 in the vicinity of TM!!3.

rearim r-;4r-t\2 re-Atr-l'At -~. o r.1 m 2 ~. . ant ?!t- A0 r. 9 p y3t c3c-r

Tine 1f45 1000 0945 C920 0905

Air Te 7 'C ) 18.5 15.5 18.s 18.0 18.0
ater Te=p. (C s 19.5 20.0 20.0 19.5 20.0

:isolves eryges (ppm) 7.4 7.2 7.3 7.5 7.8
-4 8.0 8.2 8.0 8.3 8.4
5ecchi risc test 25 28 28 28 28
tirer 5tage tit) 4.52 4.52 4.52 4.52 4.52
.ent'er riesr etear fleer -! ar tiear
."o. :1 !;==n 32 126 108 al 104 419
"c . -f N . 4 12 to !? 9 19
tiver ct.s 1 1 2 0.5- - -

ms!v shtaer 2 2 1 5 1.2- -

: -rm shiner 3 6 1 10 2.4- -

!pettati shiner 5 71 64 20 11 171 40.8
i<all.v.all shir.er 2 2 0.5- - - -

Ip:sfLs shiser 12 23 3 5 12 55 13.1
Ilu:tzse 31 snow 5 3 1 1 23 33 7.9
Ta;1fis h 1 1 2 0.5- - -

?.!!, nceer - - 1 1 0.2- -

Ibrt .ead ce4hcese 2 6 4 12 2.9- -

lu a tass 4 - - - 4 1.0-

tedireast svatish 1 1 0.2= * - -

P_P iaseed - - 1 1 0.2- -

1*.e-ill 1 - *
3 0.7- -

.alin..th bass 2 4 1 2 9 2.1- -

*
- 1. .ite e rante 4 18 23 5.5-

!!aca crante 1 1 - - - 2 0.5
* *. et t st ed f a rter t R 26 ** M 63 to,e
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7able .7.2-40

rishes taltes Sy sete.e es ! Yett-eter 19'6 is tr.e vicinity of S1:;3.
-

Stat *-, - -v -t e "- a-141 -"-u."-l u2 ~"- e - * u ~ ' ' , ' --is Totat r ate-

** 1 =e 1358 1355 1 13 1445 15C0
.

Atr Te p. (C ) 24.0 26.0 25.5 26.5 25.5

* *at er ie-7. (C ) 22.0 22.5 22.5 23.0 22.5
-

Disssived Osygen rme 8.3 8.1 7.o 7.7 8.0

pH 5.5 8.5 6.4 8.5 8.5
' . chi !!*c (enn 33 2* 29 39 30

S.73 3.73 3.73 3.73 3.73
,3ei .'tage (ft.*R!ver

. . . . , e p. . e ..ety ro w . 3.-. s. - % = 1y r f ; * hre. et-

es 621
M. : >,ta. J.9 11- .-*

a t? 11 7 4 M
m. -- % . i

1 6.2- - 1 - -
Cut!!;w rinnow

1 C.2River chub - - 1 - -

1 0.21 - - -
Coldes shiner -

3 0.51 2 - -
Corely shiner -

7 1.17 - - -

Co-xzn shiner . -

Spotta11 shiner 13 1 01 24 12 3 156 25.1 *
8 1.3- - - -

Swallowtati shiner 8
225 36.2

Spotfla shiner 172 16 4 33 -

10 1.6slu=tnose nianov 1 2 4 3
'

- 1 0.2
-

1 - *
Creek chub -

6 1.04 1 1 -

* tite sucker -
.

2rtt.ern ho, sucker 2 - - - - 2 0.3

Shorthead reds.orse 2 - 1 3 - 6 1.0
- - 1 0.2- - 1htte catfish

56 28 41 127 20.5cha=nel cattish - -

1 0.21 - - -
Pe :psinseeJ -

! ! 0.2
Bluegill - - - -

5=all outh bass 1 3 - - - 4 0.6
4 C.6- - -4Black crappie -

regge11Seco 33rter ?! to 7 14 s SA o.t

0
'

'

0 f |! ,; ' I'-( ( 1,
f.V a b b ;~t'

,

Table 2.2-41 a $U0 sa
3

rishes taken by seize :: 13 !epte ter 1976 in the vicinity of n'.155.

Ara Pn ~''-aff-1A' "-\^r-!*nt N. ' -t r a w.m r- .11 -.<6.q, -. a t rt --

Time 1432 1345 13 6 1253 1:40

Air Teco. (C) 27.5 28.5 :6.0 26.0 25.0
.*ater Te p. (C i 21.5 21.5 21.0 22.0 2.5
*Jissolved Oxygen ( m ) 7.6 7.7 7.5 7.6 7.8
pH 8.5 8.4 8.4 8.6 8.7
Seccht *)1sc (es) 36 46 33 53 53

River Stage (ft) 3.43 3.48 3.48 3.48 3.48
Lest'er etear etear ricar ri ca r riaar
i
M. et SP n. 114 54 H 21 77 325

4 to 4 5 % 1:
%. of (*p.

10 3.1
C::aly shiner 8 1 1 - -

1 0.31 - - -

Cc-ren shiner -

65 la 0
Spettati shiner 16 26 18 5 -

*

19 - 1 69
Spot!!n shiner 49 -

19 ;
Bir. tnose esinnov 13 3 3 - -

2 0.62 - - -

Shrthead redhorse -

Chanset catfish 1 1 8 7 72 69 27.e

Roc',eass 1 - - - - 1 0.3
1 - 2 G.91 -Fe Preast sar. fish -

- - - - 1 1 0.)Pu pninseed
- - 1 2 0.$1Blueg111 -

3 C.92Snaltecuth bass 1 - - -

Tessettated .larter 25 17 to 6 2 60 13.5

manded darter - 1 - - - 1 n.?
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*
Table 2.2-62

Fishes taken by seine on 29 Septe-ber 1976 's the vicinity of TMIN3.

ftstion a.. w r. t u * ?-e -16 1 N >~4f.* 1dA ? -"* ** M ~~ # ~ " 3 I"f3I #d*''

Ties 1330 1415 1433 1E6 1520

Air Ter p. (C) 19.5 20.0 19.5 19.5 200
Vater Tc p. (C) 16.0 17.5 16.5 17.0 17.5
Dissolved Oxygen (pre.) 9.6 10.1 9.8 9.9 10.0
pH 8.3 8.2 S.1 4.1 9.1
weht Disc '-mi 30 30 30 36 il

River Stage (st 3.85 3.65 3.65 3.t5 3.es *

Wither Pertty r ta My Pietly < !c Mv ?artly etnuJv P i -- 1 - e efy ra r* 1 r c lou.h-

M. of sp-:n, 339 27 ;31 2.; 11ve-,

%t of Sa . 7 4 !! ! e 15
Corely snir.ar 1 - - - - 1 0.1
SpottaLL shiner 3 9 8 12 - * 32 2.9
Swallevtati shiner 2 1 - - 3 0.3-

Spott!n shiner 510 173 - 221 909 82.3-.

19 1.7Stuntnose ninrww 2 1 10 6 -

1 0.1Creek chub 1 - - --

Fallfish. - - 2 - - 2 0.2
1 1 2 C.2shorthead rechorse - - -

1 & 2 1 8 0.7Channel catfish -

1 0.11Redbreast sunf tsh - - - -

1 1 0.1Pumpkinseed - - - -

1 1 0.1Bluest 11 - - - -

smallmouth bass 1 1 1 3 0.3- -

Tesse11ated 6..rter 11 14 44 19 22 110 10.0
?amfed dirter to 1 - - - 11 1.c

.r;, > | } T'G Gn

jil 9 . Ijhl

0 I jl\ {wn{d''budt'
'

o

Table 2.2-43

Tishes taken by seine on 19 October 1976 in the vietnitv of TMINS.

Staeton - -i.n e. t A 2 *- r- t ' ; t -"- 4 0 F- 10 A ? - ' - : ast -"- ;'4- 3 3 Torag e3te,

Time 1518 1637 1618 1147 1328

Air Teep. (C) 12.0 12.0 12.5 12.0 13.0
Water Temp. (C) 11.5 11.0 11.5 11.0 11.0
Dissolved oxygen (ppa) 12.4 12.7 12.7 12.5 12.4
pH 8.1 4.1 8.1 8.1 6.2
Seccht Dise (cm) 30 33 36 48 46
River Stage (ft) 5.34 5.34 5.34 5.34 5.34
* 'e s t % *r rieer Part!v r!audy clear ft-ar ivrtly Cloudy

_
.

'.o. of Spmn. 4') 7s 265 a W 506
*$ s f t a3. 4 '. 9 6 e 1

1 0.2Corely shtr.er 1 - - - *

- - - 2 0.42Co:run shiner -

spottatt shiner 6 21 22 3 52 10.3-

Swallowtail shiner 2 2 10 - 5 19 3.8
1 f'. 21 - - -Itosyf ace shiner -

spotfin shiner 6 3 181 1 57 248 49.0
Stuntnose minnow 11 13 18 3 45 8.)-

1 - - 1 0.2Fathead minnow - -

1 1 0.2Fallfish - -- -

- - - 1 1 0.2Rock bass -

- - - 1 1 0.2Purpkinseed -

2 - 1 3 0.5Snattreuth bass --

Tesse11ated darter 23 31 31 17 25 127 25.1
*gnaea daree- - 1 1 - - o9
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able 2 2*'O

etshes ta)en bY seine on ;5 occe;,vr g 93 g. g:.e vicinity of D'3*
,,

.a t un .....,e. , ,3 . ..ar. w ,,,,,,,.g . 1. . s e ,,, , -, ,
-

W 0935 I0I gg39 110s, .g;;

air Temp. ICI v.0 **$ 9.5 ''$ ; ,,e,
-

dater Te*7. (C) *

12.6 12.5 12.6
7.5 I*I Ro 7 7.5

.tego)ygd Dxygem 'PP 8 12'I7 **$***
;4 g5 8.5 ,,3 ,. h4 ,g

.
* eccl.1 s!" 'C"' I 14 g 1) ;,

*'
yty,r Stage (It) 7. 9a I*94 7, % I*S*s.,*%er r,,, 'e r

a. o n W'' 17e *I g
, """ - -ne

,

91 m Sil,, e r ~,- 10 '* y b 4 11
cc.ety sniner 2 s 2 % ,,. ,

**

1 C'*C a n ehl"*F g * . - .

spottatt shiner 25 47 g5 31 4 12 2MWs11ovtall shiner g 2 5 0 2 2I ~~'
bsytace shiner

32
3 S ***

, . .e
cpt fin ah!"'' 2 3 M 20 '*2 205 .t*1

',21untno** Ell"* * 1 3 2 2 6 15*

w itibach . * . * g 1 C**
Redtreast sunfish I % . I.

2 0,
.

m kinseed 1.
1 C*;

. * .

M uuttil 1 1 C
* , . .

f, 0 ' *5Izaltnough bass I I 2 * ,
.-

e,4,,.}}pte4 darteY g 9 7 33 * 5* '

I
\ +

1565 094
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Table 2.2-45 46

Succarv of fishes tai a at seine station l'!-AQF-1A2 durin.; 177s.

t ' t's mr apr mv . fun v s .- .* .s t e i: e at
River shub - - - - - 1 - - 1 -

Ce=ely shiner - - - - a 3 4 3 14 0.7
cc-vun shiner - - - - 5 s 1 1- 0.5-

S70ttail shiner - - - LOT e13 24 3.- 11 13e7 a?.-Sval10wcall shiner a 7 4 2 - 2 10 to 3, 1.4
Rosyface shiner - 1 - - - - * 2 3 C.1$rotfin shiner 2S 6 1 28 7$ 13 N1 138 la23 33.7
31untnos e minne. 9 2 5 le 12 1.7- - -

--

31acinase daea 1 - - - 2 - - - 3 0.1
la p se Jace 1 - - - - 1

- - - -
Fa11 fish - - - - - 1 1- - -

~*aite sucker - - - - 4 - - - - 0.2
!br*hern hog sucker - - - - - - 2 - 2 0.1
Shorthead redhorse - - - - 1 2 3 0.1- -

White sucier/ShortheaJ reJhorse - - - 12 - - - - 12 0.3Channel catfish - - - - - - 1 t +-

Reek bass - - - -
'

1 - 1 2 C.1-

Pu=pkins eed 1 1 - - -- - - 2 0.1
Bluegill . - - - - - - - 1 1 -

5:211eruth bass - - 1 1 11 2 2 1 18 0.7
Slack crappie - - - - - 1 1- - *

Tesse11ated darter a a ! 17 2 20 57 s 133 5.0'

SanJed da-ter 3 - - - - - !? - 13 0.5
4hteff darte* - - - 1 - - - - I -

15 of 57 n. 44 18 ui0 92- 60 373 7 loai- '

M. of 3pp. 6 4 4 9 12 11 12 to 25
W. of Coll. 3 2 2 2 2 2 3 2 15
n /C.11 16.33 9.00 2.03 235.00 4e2.00 40.00 291. 113.50 1*e.9aPfvereity Infew 1.5' t 77 '') 0.*a ^.'; '.71 1. 5 ? -? ! ''.

- = l e s s t ha:t 0 05'.

D 9 71 3 ?.Es. 9 f Y s
~

Table 2.2-46

Su rary of fishes taken at seine station I''-AQF-16Al during 1976. J .3

w-t =a r A,- s- An A.x .- Wr ti rat -Golden shiner - - - - - -
- -

. -

Cc=ely shiner 5 - - 3 26 2 2 2 40 1.3
Co rra shiner - - - - 2 9 3 2 21 0.)Spottall shiner 3 - - 600 ;S3 168 ID 03 14o1 6.4Swallowtail shiner 4 1 - - - - - 4 9 0.aRosyface shiner * - - - - - - a a 0.2Spotfin shiner 27 5 - 16 6 23 16 6 9+ .-Bluntnose erinnow a 2 10 e 16 35 1.7

- - -

Fathead =innov 1 - - - - - - - 1 -

31ac cose dace 1 - - 1 - - - - 0 0.1Lor 4:ose dace - - - 1 - - - - 1 -
Creek chub - - - 2 - - 2 - e 0.2Ta11 fish - - - - 4 2 - - 6 0.3Quillback - - - - 1 - - - 1 -

' tite sucker - - - 1 3 1 e - 9 0.4
-

krthern hog sacker 1 - - - 1
- - - -

-
Shorthead redhorse 16 o 6 2 - 30 1.3

- - -

White sucker /Shorthead redhorse - - - 324 10 - - - 334 14.7Channel catfish - - - - - - 2 - 2 0.1Rock bass - - - - 1 4 - - 5 0.2Redbreast sunfish 1 - - - - 1 1 1 4 0.2Purpkinneed - - - - - - 1 1 2 0.1
Bluegill - - - - - 1 1 - 2 0.1Smallenuth bass - - 1 l' 3 3 3 *: 1.0-

Largecouch bass - - - - 1 - - - 1 -
rhite crappie - - - - - 1 - - t +Slack crappia - - - - - 1 s - 5 0.2Tesse11ated darter 10 2 - 11 IS 17 41 40 139 6.1Banded career - - - - 3 - 2 3 S 0.4fhie!! isreer - - - 16 - - - - 14 n.7
2. o f sp .rt. $6 8 1 991 379 249 2J5 15 0 2209M. of 3pp. 9 3 1 10 15 15 17 12 29
No. of Coll. 3 2 2 2 2 2 3 2 16n/ Coll 18.67 4.00 0.50 495.50 237.50 120.50 73.33 75.00 126.00
r i , e-= i t s- YMew ?.M 1.?O - 'M '!e 1.on 2.1- 2.32 1*
+ = less than 0.05i

. .
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D

~ TD O' 0 ' R ,Q

MJ ENd$jlb'b]':at. .2.u

-: mrv i f f hhes taken at seine station *' AQT-10A2 during 1976.

% ,t * "ar w ".vr 'an 21 Au (e, qr a n' "sts'
earp - - . - g - - - g g,;
euttips r.tnnew - . - - - - 1 - g c,g
River thub - - - - - 1 1 - 2 0.1
c.c=1v shiner - - - 1 2 - 3 g 14 o,7

*
v ttail shiner. 25 :: 3 449 233 v) 50 37 918 45.y
. all wtail thiner 3 2 - - - ,- 1 15 21 1.1

' U $'-f s. e *h iner 4 f, o,;- - - - - - .

v tiir. *Siner 30 r. 12 3 3 201 Oc<, 4n 0;,5-

!!uct mee ninn.w 13 3 1 4 1 3 17 0 62 3.1
FatheaJ -innas . - - - - - - t g o,g
*'nznose Ja(e - - - 2 9,1.- - - - .

tr ek . hub 1
-

- - 9 1 - - - gg o,g
Ta!!i!=5 4 1 2 1 6 0.e- - - -

'%ite =ucker - - - 1 10 3 1 - 15 0.5-

W rthraJ redhorse 23 12 0 - 37 1.9- - - -

'hite eusker/ hortheaJ redhorse - - - 133 6 -
,

- 13) 7.0-

Uhite *atfish - - - - - - 1 1 0.1-

t ha.-nel c at f ish 1 - - .- 5 70 - 76 3.5-

LeJbrea t sunfish 2 - - 2 - - 1 - 5 0.JM kinseed - - - - - 1 - - 1 0.1
Elvecill - - - - - - 1 1 0.!-

.311muth bass - 1 1 5 11 1 2 21 1.1-

"htte crapple - * * - 1 - - - 1 0.1.'es.c11arcJ darter 5 2 1 8 5 39 61 35 16: e.
?a.1Jed Jartcr 3 1 - - - - - 1 5 0.3
51. ! ? hrter - - - 1 - - - - t r.1

ri . c t .p.n. 34 el e e22 393 173 ela 332 -00
_

k. ot frp. 10 4 11 13 10 16 10 25
-

ri. of sell. 3 0 2 2 2 2 2 2 16
n ?co ll . 29.67 30.50 3.00 311.00 151.54 ff.50 138.00 166.00 111.11
~tve-elev ?, Jew ?.18 1.77 1.79 1.?? 1.14 1.40 2.20 1.'3 ? 15

Tat le 2.2-48

su-rurv of fishes taken at seine station P'-AQT-0A1 dt.fint 1976.

V-t': "a r W 'd v 'u n 'ul e- pen Nt Teral c a t e.
(.Tely shiner - - - - - - 2 e.;
f rctrail shiner 1 317 113 'S 29 34 54: 53.4-

s-allowtait shiner 3 - 2 - - - - e 7 0.7
Spotfin shiner 26 1 5 a 5 33 21 95 9.aBluntnose minnow 3 - - 2 4 9 - 18 1.9Creek enub - - 6 - - - - o 0.6Ta11 fish - - - 9 1 - - to 1,0
'"htte suc ker - - - 12 4 1 - 1; 1.;
-

Vrthern hog sucker - - TISH - - 1 - - 1 u,1
ShortheaJ redhorse - - - 4 3 3 15 1.5-

'."hite sucker /Shorthead redhorre - - 88 SS 6.7- - - -

Channel catfish - - - - 3 37 !.0 e.0-

Rock bass - - - - - - 1 1 0.1ReJtreast sunfish - - - 1 1 1 1 4 0.4
N .pilnseed - 1 TA C - - - - 1 2 0.2
31uetill - - 1 - 2 - - 3 0.35 all-much bass - - 1 4 2 3 1 11 1.1
Alte crappie - - - 3 a - - 7 0.7Tessellated darter 5 - 2 10 29 39 50 135 13.a5%teld Jarter - - ? - - - - ? 9.?
M. ot 8r n. Je : - 422 te2 112 155 115 1000
%). of Srp. 5 2 - 8 10 13 9 9 19
!b. of Coll. 3 2 2 2 2 2 3 2 is
n/ Coll. 12.67 1.00 - 211.00 St.00 Se.C0 51.67 57.50 53.59
fvarete fraev 1.14 1.c0 - 1.06 1.7% ?.5% ? >. 7 ?.ca ?.3a
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Table 2.3-1

Sumar/ of number of speci= ens, nu=ber of species, - 'er of collections, and
number per collection of fishes taken by trapnet and seine upstream and downstrea:
from the T:!I:? Discharge during 1974 through 1976.

:;u=ber o f !!u=ber of ?:::ber of !; umber per
.

Seeei= ens coecies r:11ections Collection

TRAP .TT
1974 713 19 36 *19.81

, Upstream 1975 324 20 51 6.35
1976 295 19 36 8.19

, 1974 1257 20 72 17.46
Downstream 1975 1286 21 87 14.78

1976 527 24 108 4.8S

1974 1970 22 108 18.24
Total 1975 1610 22 138 11.67

1976 822 25 144 5.71

S EI!.T
1974 3460 24 28 123.57

Upstream 1975 1558 24 30 51.93
1976 4914 30 36 136.50

1974 5127 28 45 113.93
aownstream 1975 5016 29 45 111.47

1976 5564 31 54 103.04

1974 8587 30 73 117.63
Total 1975 6574 30 75 87.65

1976 10478 35 90 116.42
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Table 2.3-2

Kendall-tau correlation coefficients for species composition at trapnet and seine
stations during 1974-1975, 1974-1976, and 1975-1976.

19~7?.- 19 7 5 1975-197- 1975-1976

T?.A??.~ET
-

1A3 0.65 0.47 0.47
11A2 0.69 0.59 0.70
11A3 0.59 0.35 0.48

932 0.62 0.57 0.51,

SE!NE
,

1A2 0.55 0.40 0.22*
16Al 0.60 0.42 0.44
10A2 0.57 0.25 0.26
9Al 0.37 0.34 0.26*
933 0.61 0.52 0.37

*Significant at 957. level.
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Figure 2.1-1. location of trapnet and seine stations in the vicinity of TMINS.

1565 134



86 D tD m r , ,

h WhsQ4

3.0 yACRolmT3 rEBRATr9

The ETS Section 4.1.lE requires semi =onthly samples to be taken at

-
five staticus in the vicinity of TMI:s Apr'il through October. Replicate

sa=ples were taken both inside and outside of the ther=al plume.
.

3.1 FETHODS

Location and description of cacroinvertebrate, sampling stations are

given in Table 3.1-1 and Figure 3.1-1. Four quantitative sa=ples were

2taken at each station with a 23 x"23 cm (529 cm ) Ponar grab sainpler.

Sa=ples were returned to the lab, washed through U.S. Standard No. 30 mesh

screens, and preserved in a mixture of 10'; formalin and rose bengal stain.

The stain facilitates sorting of macroinvertebrates from the detritus or

sedi=ent present in the sa. ple (hason and Yevich 1967). Macroinvertebrates

were sorted from each sa=ple with unaided eye. Gligochaetes and chironomids

were re-sorted under a stereo microscope '10X-15X). Many oligochaetes

were damaged uben the sa=ples were washed; those with a complete anterior

end were counted. Every tenth Lir,nodrilus picked from the sa=ple was

selected for species determination. Tubificid wor =s used for identification

were cleared in A=an's lactophenol and counted on microscope slides in

CMC-9 or Hoyer's reunting media. Naidid wor == were cleared when counted

directly in CMC-9 or Hoyer's mounting media. Chironomids were cleared in

a warm 5 to 10". solution of KOH and counted on microscope slides in CMC-9

or Hoyer's =cunting mrdia.
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Organis=s vere dried in a drying ' oven at 55 C for 24 hr, cooled in a

desiccator, and weighed to the nearest 0.1 =g on a Mettler H31 balance.

Gastropods were decalcified in a 7 to 8 M solution of liCL and pelecypod

shells were r*e=oved manually prior to weight deter =inations. k' eights were

not deter =ined for individuals less than 0.1 cg or those retained for

taxono=ic pu'rposes.
.

'

3.1.1 TANONOMC TREAnn't
'

. Speci= ens were identified to genus or species when possible. For

diversity calculations, taxono=ic ce=parisons were =ade by the nurber of

taxa, where a taxon represents the lowest level to which an organis= vas

identified.

Flatwor=s (Turbe11 aria) contract when teserved directly in for=alin,

which renders species identification difficult. For this report, they were

deter =ined to the class Turbe11aris. The phyla Ne=ertinea and Ne=stoda

were treated si=ilarly. Nurbers and bie= ass were not calculated for

entoproces and bryozoans because of their colonial nature.

Identification of oligochaetes is dependent on external and internal

organs. Most Enchytraeidae, Naididae, and the tubificids Aulodrilus,

Branchiura, Pelescolex, and Li=nodrilus udekemianus can be identified by

their so=atic chaetae (hair-like structures present on all oligochaetes

except the order Sr nchiobdellida) or external structures at all stages in
their develop =ent. Sey.ually mature speci= ens are needed for species

identifications of cost Liemodrilus, L edrilus, and Tubifex. Li'qJrilus

was the only tubificid collected possessing only bifurcate crotchet chaetae;
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Tivodrilus and Tubifex additionally possess capilliform chaetae. All

i=ature cubificids without capilliform chaetae were assumed to be

imature L!rnodrilus_. Of the sexually nature Lienodrilus encountered
.

during the sa=pling period, 887. were L. hoffreisteri; i::::ature Linnedritus

were grouped with L. hof f eisteri for interpretation of data. I::=ature

- Ilvedritus and Tubifex collected were recorded as i=ature tubificids with.

capillifom chaetae. For data analysis, these were grouped with
"

I. tecoletent and I. tubifex and calculated on a percentage basis frc the
-

nueber of sexually cature specimens collected at each station.

Certain species of earthworms (limicolous) inhabit the margins of

streams, ponds, lakes, etc. (Reynolds 1975). Limicolous earthwor=s

encountered unidentifiable to the family Lumbriculidae or Sparganophilidae

were record, I as "=egadriles" (a tem witich collectively encompasses cany

fasilies of earthwor=s).

Leeches (Hirudinea) contract when preserved directly in for=alin,

which cakes identification difficult. Large, m;ture specimens are rieeded

for genus and species determinations in the family Erpobdellidae; i=ature

or badly distor'ed spe::icens were identified only as Erpobdellidae.

Pooreobdella rie-este-2 was the only erpobdellid collected identifiable to

species. Individuals of 3. eierosto a were grouped with Erpobdellidae for
diversity calculations.

Nu=hers of larval and pupal Diptera were co=bined for data interpre-
tation.

If keys were unavailable or incomplete for species separation in so=e

genera, apparently different species of a genus were given letter designa-

tors (i.e., Eukiefferiella sp. A, sp. B, etc.). Soce genera or species are
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separable only to groups. The Palpo via group (Diptera: Ceratopogonidae)
'

contains the genera Fezzia, Prohezzia, and Palpouvia, which are inseparable
~

in their larval stages at the present time.

Species identifications in the Chironocidae' are dif ficult. Roback

(1976) found many identifications of im=atures and adults (by various

authors, including himself) were incorrect or nocenclatorially out of date.

Major genera and groups constantly undergo revision. Consequently, so=e

specimens identified previously =ay have been misdetercised.

Misdeterminatione in Kennedy (1975) and Polk and Epler (1976) were:

Limnodrilus erofundicola (1975, 1976) = L. hoff eisteri (this report)

Trepobates sp. = "etrobates hesperius

Micropsectra sp. = Tanvtarsus sp.

Synonomies fro Polk and Epler (1976) are:

Athripsodes = ceraclea (cf. lbrse and Wallace 1975)

Ablabese ia surf ensis = 3,. mallochi (cf. Roback 1971)

Chirononis attenuatus (as Chironomus sp.) = .C.. decorus (cf. Sublette

and Sublette 1974).

Specimens identified to tribe Tanytarsini in Polk and Epler (1976)

were Tam tarsus sp.

Macroinvertebrate taxa found in the Susquehanna Rivar in the vicinity

of Three >Cle Island are listed in Table 3.1-2. Identification of benthic

organis=s was aided with keys and descriptions in Beck and Beck (1966),

Beck and Beck (1969), Boesel (1974), Brinkhurst and Jasieson (1971), Brown

(1972), Burch (1973), Burks (1975), Curry (1958), Ed:nondson (1959), Foster
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(1972), Harman and Berg (1971), Hilsenhoff (1975), Hiltunen (1973),

Holsinger (1972), Johannsen (1969), Kle=a (1972), Mason (1973), Needham

and Westfall (1955), Reynolds (1975), Roback (1957,1974b,1976), Ross
e

(1972), Saether (1975, 1976), Sawyer (1972), Usinger (1956), talker (1958),

and Walker and Corbet (1975).
.

3.1.2 DATA ANALYSIS

2Densities (nu=ber/c ) were calculated for taxa that cocprised more

than one percent of the total nu=ber of organisms collected. Biomass

2(eg/m ) of selected taxa was determined.

Diversity indices are used to analyze co== unity structure. Monthly

esti=ates of diversity (infor=ation per individual) as defined by

Shn - n's for=ula:
s

D=[ nt/N1og2 "i/N
i=1

vere ce=puted for each station using the for=ula:

[ngog10nt)D = C/N (N1cgloN - l

where D = infor=ation per individual, C = 3.321928 (converts legio to logy),

N = total nu=ber of individuals, nt = total nu=ber of individuals in the ich

species, s = the nu.ber of species in the sa=ple for a acation (Lloyd et al.

1958). This index su arizes the nu=ber of taxa present and the distribution

of individuals a=ong the taxa. Iov D values result from a s=all number of

taxa and uneven distribution of individuals. Large nu=bers of taxa and even

distribution of individuals result in high D values.

1565 139



91

Benthic co:= unities at each station =ay have similar D values, but

differ in species cortosition. The similarity in species co= position

between stations was investigated by an index of percent similarity -

(Whittaker and Fairbanks 1958). This index is expressed as:

PSc=100-0.5{a-b| .

- where JSc is the percent similarity and a and b are the percentages of a

species in sa=ples A and B. This is a quantitative =casure of the relative
,

. similarity of species co= position in cuo sa=ples. The PSc is only an

e=pirical ceasure and is not an esti= ate of a statistical para =eter of the

population from which the sa=ples are drawn. Values range fro = 0 to 100.

A value of 0 indicates the species co= position is entirely different and a

value of 100 indicates co=plete similarity between the two sa=ples.

Analysis of variance (ANOVA), randomized block design (Sokal and Rohlf

1969), was perfor=ed to co= pare nu=bers of taxa between stations and assess

changes over time. The Student-Nev=an-Keuls multirange test ('ioolf 1968)

was performed if significant differences existed in the A';0VA. The

multirange test was designed to specify which sa=ple =eans (y) differed

significantly from each other.

Changes in populations of Li modritus hoffreisteri for the 1974 through

1976 sample dates were examined; a three-factor ANOVA was used (Sokal and

Rohlf 1969). Co=parisons were made for years, sa=ple dates, the cacroinver-

tebrate stations, and interactions between these factors. No quantitative

data was available for April 1974 at Station 11A2. The ANOVA vas performed
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on data collected from May through October 1974, 1975, and 1976. Numbers

of L. erofundf eela cisdeter=ined in 1974 and 1975 were included with
.

- L. h, of' elstert in the analysis.

The distribution of benthic organis=s is clu= ped rather than rando=;

transfor:ation [ log 10(y+1)] was used on densities ofa logarieh fe

1. hoff etateri for each replicate to nor=alize the data (Elliot 1971).

Logarith=ic transfor:ation prevents attention being focused on s=all

variations in nu=hers which cay..not be statistically significant (Brinkhurst

and Ja=ieson 1971). The Student-Nev=an-Keuls multirange test (P = 0.05)

was e=ploytd if differences were indicated.

3.2 Rest *Lis

Results of April through October cacroinvertebrate collections are

reported in Tables 3.2-1 through 3.2-35. A total of 90,567 specimens

(112 taxa) was taken during 1976 (Table 3.2-36). The three cost abundant

taxa (84.8* of the speci= ens) were Li=nedritus hof fmeisteri (65,516 sper '= ens,

72.37.), chirono- 2 s decorus (9,084,10.0".), and Nais elinzuis (2,255, 2.5?.).

Other taxa that cocprised more than 17. of the total were Pisidium sp.

(1,646 speci= ens,1.87.), Procladius sp. (1,199,1.37.), Gaemarus fasciatus

(1,084, 1. 27.) ,' L. elaearedeianus (1,059, 1.27.), and L. udekemianus (912,1.0").

L'_nodritus hoff eistert was usually the most abundant organism collected

at each station (Table 3.2-36 and Figure 3.2-1). Nais eitneuis was most

abundact at Station 1Al in May and chirocoms decorus was cost abundant

at Station 931 in May and at 1A2 in June.
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The freshwater polychaete, Manavunbla speciosa, was collected for the

first ti=e in 1976. 3. nocciosa has been taken from the Susquehanna River

in Conowingo Pond (D. Wahl, Ichthyological Associates, Inc., personal

cormu11 cation)F Formerly believed to be rare, recent papers (Ililtunen 1965;

Poe and Stefan 1974; Spencer 1976) have shown 3. speciosa to be co:znon and

abundant (over 45,000/m2 in 1.ake Erie) in many areas. Its small size *

(< 3 en) probably caused it to be overlooked.

Iligh numbers of the limpet Terrissia were collected at Stations lAl

and 1A2 on 19 October 1976. The reason for the high nu=bers was not

readily apparent. The limpets may have drifted to Stations lAl and 1A2 from

rocks located upstrea:n.

3.2.1 DENS ITY

Densities of benthic macroinvertebrates were dominated by a few taxa

(Table 3.2-37). 1ienodrilus hof f eisteri was most abundant and ranged from

390/m2 (Station lA2 in April) to 9,776/m2 (Station llAl in October). Feak

densities occurred in June at Stations lAl, llA2, and 931 and in Septe ber

at IA2. Iowest densities occurred in April at all stations.

Peak densities of Chiror.ow decorus occurred at all stations in June.
2The greatest density (4,863/m ) was at Station 9Bl. No C. decorus were

collected at Stations lA2, lla , and 9B1 in April, and at ilAl in October.

Nais elinguis reached a peak density of 4,612/m2 at Station lAl in P.ay.

No N. elinculs were collected af ter June.
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3.2.2 BIFASS

At most stations and :enths the pleuroceril sr. ail. "cniobasis vireinica,

co= prised the greatest bio = ass and peaked at 8,73.'..*- =g '=2 at Station 11A2
.

in Septerber (Table 3.2-36). The greatest bio = ass (2,103.3 =g/=2) for

L. hof'- elsteri occurred at 11A2 in June. C,. deco-:s occueighed all

,
organisms at Station 931 in Y.ay and June, and peaked (3,022.4 =g/=2) in June.

. 3.2.3 DIVEDSITY (M

- N nthly D values at "ach station ranged fro = 0. M to 2.76 (Tr.ble 3.2-39).

The lovest D value (0.56) occurred at Station 931 in A;ril; L. hoff=eisteri

co= prised 91.3'?. of the organis=s in the sa=ple. S e hig* nest D value (2.76)

occurred at lA2 in Y.ay; L. hef * eisteri accounted fer :=ly 42.8~, of the

sm::ple. D values were generally higher at Station *.A1.

3.2.4 PFD.CE! r SDf11. ART 3' CPPOSITION

N=bers and percent co= position of benthic orge-* e and calculated PSc

indices are presented in Tables 3.2-36 and 3.2-40, resTectively. The Pse

value.; vere in the inter =ediate to high af finity rarge ( >50". si=ilarity).

Index values indicated that Stations IA2 and 931 rere -l e ost si=ilar;

Stations lAl and llAl vere the least si=ilar. The ??c values indicated

that IA2,11A1,11A2, and 931 vere more similar in their faunal associations

with each other than with Station lA1.

3.2.6 A?MLYSIS OF VARTANCE

Results of the ANOVA (rando=ized block design) for -- ~'er of taxa

revealed significant differences (P = 0.05) between stations and sa=ple

.
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dates (Table 3.2-41). Application of the Stude:t-::ew=an-Kouls cultirange

test (P = 0'.05) between station ceans (7) indicated Station 1Al was
- significantly different fro = the ocner stations ar.d possessed the greatest

=ean nu=ber of taxa (Table 3.2-42). Station IA: vas similar to 9P,1 and ,

Station 11A1 was similar to 11A2 and 9B1. Statica 1A2 differed significantly

from 11A1 and 11A2 in nu=ber of taxa.
*

The cultirange test performed on nu=bers of taxa between sa ple dates

showed no significant difference between the two sa=ple dates for each

month (Table 3.::-43). Ce:parison of nu=ber of taxa by month revealed that

the 6 April date was significantly different frc= the 4 and 18 2'ay dates and.

the 20 April date differed from 41:ay, but was si=ilar to 18 l'ay. The number

of taxa taken on 4 !!ay was different from the - ~ er taken on 1 June, and'

similar to 15 June. The 18 I'.ay date was si=ilar to both June dates. 2.t=bers

of taxa collected on 1 June differed from both J:1y dates and 15 June was

similar to both July dates. No significant difference was indicated when

co= paring July to August, August to Septe=ber, a=d Septe=ber to October.

The lowest number of taxa was recorded on both April dates. Nu=bers of taxa

collected in !!ay and June were highest.

Results of the three-factor ANOVA for populations of Li nodrilus

hoff eisteri revealed significant differences (? = 0.05) between years,

benthic sa=ple dates, stations, and the interaction between these factors.

The station factor had the greatest effect on densities of L. hoff eisteri

(Table 3.2-44).
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The Student ' ev=an-Keuls multirange test perfor=ed on year = cans

revealed all three years were significantly different. Mean densities of

L. _hoffr.eisteri were highest in 1976 and levest in 1974 (Table 3.2-45).
e

Application of the cultirange test to sample dates showed no significant

differences between densities on the two dates sa= pled each month (Table

3.2-46). Cocparison of densities by conth revealed that the first and see:25

May sa=pling dates differed from the first and second June dates. Both

June dates had densities similar to the two July dates. Densities for the

first July date were significantly different from the first August date and

the second July date differed from both August dates. The density for the

first August date differeci from both September dates and the second August

date was similar to the Septe:ber dates. Both September densities differci

from the two Octcber densities. Densities of 1. hof freisteri were low duri=;

October, May, and August. High densities recorded in June, July, and

Septe=ber were not significantly different.

The c:ultirange test applied to densities at the cacroinvertebrate

stations revealed all were differect, except Stations 11A1 and 11A2 (Table

3.2-47). The two stations were similar and had the highest mean densities

of the caeroinvpttebrate stations. Station 1Al had the lowest cean density

of L. hof 6eisteri.

N$ (@- M@u@effas
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3.3 pisa:SsTON

The nature of the substrate has been found to be the =bst i=portant

factor that deter =ines species distribution (Brinkhorst and Ja=leson 1971;
.

!!ynes 1972; Mar =an 1974). Chutter (1969) and deMarch (1976) have de=en-

strated that changes in substrate result in changes of =acroinvertebrate

populations. Hynes (1972), ibopes (1974), Polk et al. (1976), aal
.

Massengill (1976) concluded that high flows scour substrates and wash away

- =any organis=s. Passengill (1976) and Tebo (1970) found this particularly

true of substrates composed of sand and silt (cud) where finer sedi=ents

are vashed away, leaving sand. Shifting substrates create an unstable

habitat (Chutter 1969; Tebo 1970). Massengill (1976) found that ice affects

substrates, particularly those co= posed of sand.

Substrates at Stations 1Al and 1A2 were basically si=ilar (Table 3.1-1).

Substrates at Stations 11A1 and 11A2 were co= posed of ce=pacted =ud with

coal and fine sand over a gravel substratum. The substrate at Station 931

consisted of cud. During high flows, silt and allochthanous caterials were

washed away, leaving behind the heavier caterials. The substrate of Station

1Al was more susceptible to changes in river flow.

Ice exerts a heavy influence on the substrate at Stations 1Al and 1A2.

Effects of ice were not as severe at Stations 11A1 and 11A2, where operation

of TMI::S leaves the area free of ice. In the spring, ice break up subjects

Stations 11A1 and 11A2 to ice scouring. Conditions at Station 931 vary fro =

open water to ice cover; the substrate is subjected to scouring.

fb
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The dominant organism at all stations was t.fr.nodrilus hafbeistert.

Brinkhurst and Ja=ieson (1971) found L. hof freisteri to be the most abundant

,

organiss in sh:rreline areas with soft sedf=ents. Carr and !!iltunen (1965)

found that alundance of tubifirid wor =s was related to organic enric! cent of

the substrate. Polk et al. (1976) and results of the three-factor A:.tWA

indicated that Station 1Al produced the lowest density and was significantly

different from the other stations. The unstable, abrdsive, and organically

poor sand and coal substrate at 1A1 cay acccune for the low density.

SLsilar densities at Stations 1A2 and 9B1 (Polk et al.1976) could be

attributed to the similarity of habitat; both stations are backwater areas

during low flow. Stations 11A1 and 11A2 produced the highest densities and

the three-factor A!DVA revealed they were not significantly different. The

close proximity and like substrate cay account for the similarities at these

stations.

The three-factor A :0VA revealed populations of L. hof f cisteri were

highest in early June. Densities were lowest in : fay and October: periods

cost affected by ice or high river flow. rennedy (1966) found that ice

cover caused cessation of winter breeding activity in L. hof f ef steri.

Stations significantly affected by flood waters were 1A1, 1A2, and 981

(Polk et al. 1976).

Chironomid populations were affected by substrate and reproductive

cycles. Polk et al. (1976) fcund chiron mas populations were affected by the

Septe=ber 1975 flood waters (llurricane Eloise). Chirononids are holo = eta-

bolous insects, and population fluctuations are caused in part by pupal

1565 147



99

e=ergaace (adults are not aquatic). dF.epr9 uctive cycles for so e

chirc rrr. ids range from several generations a year to one every two years

(?.d u.'< 1974a). Interspecific co= petition is reduced by stag;,ered

breeding period.g (?.eid 1961; Grant and !'ackay 1969), and could account for

high u=hers of Orthocladiinae in the spring, and Chironominae later in the

year. Icv numbers of S. decorus were observed at Station 11A1, April -

throeth October 1976. Reasons for lov :r.:=bers of C. decorns were not

appare= .

Leeches were =nst abundant at Stations 11A1 and 11A2. ::e=bers of the

geare FalMella are known to feed on =ollusks (Sawyer 1972; Kle r: 1975,

1979 . Specicens of Helobdella vere often found inside the shells of the

s= ail e-n iobast= virrinica. This snail possesses an operculum, a hard

shell-like disc which closes the shell aperture. Kle::s (perscnal coani-

catics, believes the leeches =ay use the shells as an attach =ent substrate,

as s: ails preyed upon by Helobcella are non-operculate. :'.aloney and

Chandler (1976) reported that E. lineata feeds on Coniobasis under labera-

te: r ceditions. The greatest nu=ber of *delohdella collected coincided

with t e greatest :re.ber of Coniebasis collected at 11A1 and 11A7 in 1576.

Ir;chdellid leeches were collected only at Stations 11A1 and 11A2.

Saw er 11374) states "no other single factor is more important in rostrfc-

ting the distribution of freshwater leeches than the availability of food

orra=Is s". Erpohdellids are predacious on oligochaetes and insut larvae.

011;xhaete nu=bers were highest at 11A1 and 11A2.
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Spatial (station) co=parisons ade with 1976 data indicated that

Sts : ion 1Al differed from all other stations in nu=ber of taxa and species

cos.osition. This was due to substrate variability and drif t frem upstrezs

1cc tions. Station 1A2 was similar to irl in number of taxa and species
.

eco osition (917. similar); this c.2y ham resulted from similarities in,

hab tat most of the year. Stations 1111 and 11A2 were similar in~ nu=ber

of exa and species co= position (S**. si=ilar); this cay be caused by

sta ton proximity and substrate si=1!srity.

The benthic coc=: unities had hip Wers of taxa in P.ay and June

(Fi ure 3.3-1). This was attri5uted to seasonal al undance of naidid vor=s

acc orthocladiinid Chironomidae. Naidids, especially the genus N.11s, mature

siraltaneously in the spring. Populatie:s reach a maximum in June, then die

of' rapidly due to degeneration of the digestive tract caused by reproductive

at :ivity (loden 1976). The seasonalier of caldids at Three Stile Island

c neurs with Loden's werk.

L'thlm (1970) collected data frca - *rous authors and found, in gener.al,
S

. hat diversity (D) values less than ene wre indicative of " stressed"

co:=: unities. Values greater than three vere indicative of comnities

asscelated with " good-excellent" water g ality. Ischiger and Nalepa (19o6)

attributed low diversity of benthic face.a to low habitat diversity rather

than poor water quality. Trends in ? values along Three 1111e Island from

1974 to 1976 indicated " poor" to " geed'' vater quality or habitat diversity

(Table 3.3-1, Figore 3.3-2). D values -vre generally higher at Station IA1,

where conditions were " good". Statiets 1.C and 981 displayed generally

" fair" values, while 11A1 and 11A2 fluct.ated from " poor" to " fair".
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No apparent effects on benthic co=sinities at Stations llA1, llA2,

and 9B1 ware noted due to the shutdot.] of TMINS for refueling (21 February

to 27 May 1976) or the dredging operations in front of the Intakes for

Units 1 and 2 (August through Septe=ber 1976).

Trace amounts of oil vere present in most sa=ples at all stations.

No effects of oil on macroinvertebrates have been observed.

In su==ary, the variability of the substrate influenced by river flow -

and ice exerts more stress on the benthic co=: unities along Three Mile Island

than the operation of TMINS. This cor.pletes the =acroinvertebrate require-

ments of the ETS for Unit 1; the progra= will be continued as specifiec in

the ETS for Unit 2.

Beck, E.C., and W.!!. Beck, Jr. 1969. Chironomidae (Diptera) of Florida.
III. The Marnischia co= plex (Chironominae). Bull. Fla. St. !bs.
13(5):277-313.

Beck, W.H., Jr., and E.C. Beck. 1966. Chironomidae (Diptera) of Florida:
I. Pentaneurini (Tanypodinae). Bull. Fla. St. Mus. 10(8):305-379.

Boesel, M.W. 1974. Observations on the Coelotanypodini of the northeastern
states, with keys to the known stages (Diptera:Chirono=idae: Tan)podinae).
J. Kans. Ent. Soc. 47(4):417-432.

Brinkhurst, R.O., and B.C.M. Jamieson. 1971. Aquatic Oligochaeta of the
world. University of Toronto Press, Toronto. 860 pp.

Brown, H.P. 1972. Biota of freshwater ecosyste=s identification canual
No. 6. Aquatic dryopoid beetles (Coleoptera) of the United States.
U.S. Govern =ent Printing Office, tiashington, D.C. 82 pp.

Burch, J.B. 1973. Biota of freshwater ecosyste=s identification =anual
No. 11. Freshwater unionacean cla=s (Mollusca: Pelecypoda) of North
America. U.S. Goverc=ent Printi:.g Office, !!ashington, D.C. 175 pp.

1565 150



102

Survey, Bull. 26(1).](First
Eurks, B.O. 1975. The mayflies, or Ephemeroptera, of Illinois.

published in 1953 as Illinois Nat. Hist.
.

Reprinted by Entomological Reprint Specialists, Los Angoles, California.
216 pp.

Carr, J.F., and J.K. Hiltunen. 1965. Changes in the bottom fauna of western
Lake Erie from 1930 to 1961. Limnol. and Oceanogr. 10(4):551-569.

Chutter, F.M. 1969. The effects of silt and sand on the invertebrate fauna
of streams and rivers. Hydrobiologia 34(1):57-76.

Curry, L.L. 1958. Larvae and pupae of the species of Crvotochironoras
(Diptera) in Michigan. Li=nol, and Oceanogr. 3(4):427-442.

'
- deF. arch, B.C.E. 1976. Spatial and temporal patterns in =acrobenthic strean

diversity. J. Fish. Res. Board Can. 33:1261-1270.
'

Edmondson, W.T. (editor) 1959. Freshwater biology. Second edition.
John Wiley and Sons, New York, New York. 1248 pp.

Elliot, J.M. 1971. Some methods for the statistical analysis of samples
of benthic invertebrates. Freshwater Biological Association Scientific
Publication No. 25. A=bleside, Westmortdad, U.K. 144 pp.

Foster, N. 1972. Biota of freshwater ecosyste=s =anual No. 4. Freshwater
polychaetes (Annelida) of | brth America. U.S. Govern =ent Printing
Office, Washington, D.C. 15 pp.

Crant, P.R. , and R.J. tiackay. 1969. Ecological segregation of systematically
related stream insects. Can. J. Zool. 47:691-694

Har=an, W.N. 1974. Snails (Mollusca:Castropodai, pp. 275-312. In C.W. Hart
Jr. and S.L.H. Fuller (editors). Pollution ecology of freshwater inver-
tebrates. Academic Press, Inc., New York, New York.

Har=an, W.N., and C.O. Berg. 1971. The freshwater scalls of central New
York with illustrated keys to the genera and species. Cornell Univ.
Ag. Exp. Sta., Ithaca, New York 1(4):1-63.

Rilsenhoff, W.L. 1975. Aquatic insects of Wisecasin. Technical Bull.
No. 89. Dept. of Natural Resources, Madison, Wisconsin. 53 pp.

Hiltunen, J.K. 1965. Distribution and abandance of the polychaete,
Manavunkia speciosa Leidy, in western Lake F_rie. Chio. J. Sci.
65(4):183-185.

1973. Keys to the tubificid and naidid 011gochaeta of the Creat.

Lakes region. Second edition. Creat Lakes Fishery Laboratory, Ann
Arbor, Michigan. 25 pp.

1565 151

32 01UE



103

p- -?

!!olsinger, J.R. 1972. Biota of freshwater ecosystems identification manual
No. 5. The freshwater a=phipod crustaceans (Camaridae) of North
America. U.S. Coverrc ent Printing Office, k'ashington, D.C. 89 pp.

Itoopes, R.L. 1974 Flooding, as the result of Eurricane Agnes; and its
effget on a cacrobenthic coc= unity in an infertile headwater streas
in central Pennsylvania. Linnol. and Oceanegr. 19(5):853-657.

- Hynes , II. B.N. 1972. The ecology of running waters. University of Toronto
Press, Toronto. 555 pp. "

Ischinger, L.3. , and T.F. Nalepa. 1966. Water Pollution: Freshwater Macro-
invertebrates. J. Water Pollut. Contr. Fed. 48(6):1318-1335.

Johannsen, 0.A. 1969. Aquatic Diptera. (First published in 1934, 1935,
1937, and 1937 as Parts I through IV. Memoirs 164, 177, 205, and 210
Cornell Univ. Exp. Station). Rei !inted by Entomological Reprint
Specit. lists, Los Angeles, Califor ia. 369 pp.

Kennedy, C.R. 1966. The life history of Li-modrilus hoffr eisteri Clap.
(011gochaeta:Tubificidae) and its adaptive significance. Oikos
17:158-168.

Ker.nedy, J.H. 1975. Macroinvertebrates. pp. 339-386. In W.A. Potter and
Associates. An ecological study of the Susquehanna River in the
vicinity of the Three !;ile Island Nuclear Station. Annual Report
for 1974. Ichthyological Associates, Inc. 46S pp.

Klem, D.J. 1972. Biota of freshwater ecosyst r_s identification canual
No . 8. Freshwater leeches (Annelida: Hirudinea) of North America.
U.S. Govern =ent Printing Office, Washington, D.C. 53 pp.

1975. Studies on the feeding relationships of leeches (Annelida:.

Hirudinea) as natural associates of collusks. Sterkiana (58):1-50;
(59):1-20.

1976. Leeches (Annelida: Hirudinea) found in North America.

mollusks. Malac. Rev. 9:63-76.

Lloyd,M., J.H. Zar, and J.R. Karr. 1968. On the calculation of information-
theoretical measures of diversity. Acer. Mici. Nat. 79(7):257-272.

loden, M.S. 1976. Life history patterns of naidid oligochaetes in Indiana
streams. Paper presented at the 24th meeting of North A=erican
Benthological Society, Lacrosse, Wisconsin, Parch 24-26, 1976.

Maloney, S.D., and C.M. Chandler. 1976. Leeches (Hirudinea) in the upper
Stones River drainage of middle Tennessee. A=er. Midl. Nat. 95(1):42-48.

1565 152



104

}kson, V.T. 1973. An introduction to the identification of chironomid
larvae. ':nviron= ental Protection Agency, Cincinnati, Ohio. 90 pp.

11ason, tJ.T. , and P.P. Yevich. 19,67. The use of phloxine B and rose bengal
stains to facilitate sorting benthic sa=ples. Trans. Amer. Iticros.
Soc. 86(2):221-223.

Massengill, R.R. 1976. Benthic fauna:1965-1967 versus 1968-1972 pp. 39-53.
In D. Merri=an and L.}!. Thorpe. The Connecticut River Study. The
Icaact of a Nuclear Power Plant. Am. Fish. Soc. >bnogr. 1. 252 pp.

Morse, J.C., and I.D. tJallace. 1975. Athrfosodes Billberg and Ceracles
Stephens, distant genera of long-horned caddis-flies (Trichoptera:
Leptoceridae). Proc. of the First Inc. Sy=p. on Trichoptera. Junk.
The IIague. pp. 33-40.

Needham, J.G. , and !!.J. tJestfall, Jr. 1955. A canual of the dragonflies
of North A= erica (Anisoptera), including the Creater Antilles and the
provinces of the ?!exican border. Univ, of California Press, Berkeley
and Los Angeles. 615 pp.

Poe, T.P., and D.C. Stefan. 1974 Several environ = ental factors influencing
the distribution of the fresh-water polychaece, Manavunkic specioea
Leidy. Chesapeake Sci. 15(4):235-237.

Polk, J.L., and J.H. Epler. 1976, Macroinvertebrates. pp. 241-298.
In IJ.A. Potter and Associates. An ecological study of the Susquehanna
River in the vicinity of the Three Mile Island Nuclear Station. Annual
Report for 1975. Ichthyological Associates, Inc. 395 pp.

Polk, J.L. , J.H. Kennedy, IJ. A. Po tter, and J.II. Epler. 1976. The effects
of flooding on populations of Chirono ,s Meigen (Diptera: Chironomidae)
and Limnodritus Claparede (011gochaeta:Tubificidae) in the Susquehanna
River in the vicinity of Three Mile Island, Pennsylvania. Proc. Pa.
Acad. Sci. 50(1):91-95.

Reid, G.K. 1961. Ecology of inland waters and estuaries. Van :ostrand
Reinhold Co. , New York, New York. 375 pp.

Reynolds, J.tJ. 1975. Soar:snonhilus neareet n. sp. (Oligochacta:Spargano-
philidae) a nearctic earthworm from western North Carolina. Itegadrilo-
g ica. 2(2):9-11.

Roback, S.S. 1957. The i : .aturc tendipedids of the Philadelphia area.
Monogr. Acad. Nat. Sci. Philad. No. 9. 180 pp.

1971. The adults of the subfa=ily Tanypodinae ( = Pelopiinae) in.

North America (Diptera: Chironomidae). Monogr. Acad. Nat. Sci. Philad.
No . 17. 410 pp.

1565 153



105

1974a. Insects (Arthropoda:!nsecta), pp. 313-376. In C.W. Hart,.

Jr. and S.L.H. Tuller (editors). Pollution ecology of freshwater
invertebrates. Acade=ic Press, Inc. , New York, New York.

1974b. The i=ature stages of the genus coelotanvoun (Chironocidae:.

Tanypodinae:Coelotanypodini) in North America. Proc. Acad. Nat. Sci.
Philad. 126(2):9-19.

,

1976. The i=ature chironocids of the eastern United States..

I. Introduction and Tany, iinae-Coelotanypodini. Proc. Acad. Nat. Sci.
Philad. 127(14):147-210.

&

,
Ross, H.H. 1972. The caddis flies, or Trichoptera, of Illinois.

Survey, Bull. 23(1) .] [.
First

published in 1944 as Illinois Nat. Hist.

Reprinted by Ento:nlogical Reprint Specialists, Los Angeles, California.
326 pp..

- Saether, 0.A. 1975. Nearctic and Palaearctic Heterotrissoeladius (Diptera:
Chironocidae). Eull. Fish. Res. Board Can. 193. 65 pp.

1976 Keys to larvae and pupae of Orthocladiinae and Tel=atogeto-.

ninae. 61 pp. (Unpublished).

Sawyer, R.T. 1972. North American freshwater leeches, exclusive of the
Piscicolidae, with a key to all species. Illinois Bio.1:enogr. 46.
154 pp.

1974. Leeches (Annelida: Hirudinea) pp. 81-142. In C.U. Hart, Jr..

and S.L.H. Fuller (editors). Pollution ecology of freshwater inverte-
brates. Academic Press, Inc., New York, New York.

Sokal, R.R., and F.J. Rohlf. 1969. Biometry, the principles and practice
of statistics in biological research. W.H. Freeman, San Francisco.
776 pp.

Spencer, D.R. 1976. Occurrence of Manavunkia speefosa (Polychaeta:Sabe111dae)
in Cayuga Lake, New York, with additional notes on its North American
distribution. Trans. A=er. Micros. Soc. 95(1):127-128.

Sublette, J.E. , and 1:.F. Sublette. 1974. A review of the genus Chirono-us
(Diptera:Chironocidae) V. The escurus-complex. Stud. Nat. Sci. 1(8):1-42.

Tebo, L.B., Jr. 1970. Effects of siltation, resulting from i= proper logging ,
on the bottom faunt of a small trout stream in the southern Appalachians.
The Prog. Fish-Cul. 17(1955):54-70.

Usinger, R.L. (editor). 1956. Aquatic insects of California with keys to
North A=erican genera and California species. Univ. of California Press.
Serkeley and Los Angeles. 508 pp.

1565 154



106

Walker, E.M. 1958. The Odonata of Canada and Alaska. Volu=e Two. Part III:
the Anisoptera - four families. Univ. of Toronto Press, Toronto. 318 pp.

Walker, E.M., and P.S. Corbet. 1975. The Odonata of Canada and Alaska.
Volume Three. Part III: the Anisoptera - three families. Univ. of

. Toronto Press, Toronto and Buffalo. 307 pp.

,
Whittaker, R.H., and .%'. Tairbanks. 195'S. A study of plankton copepod

communities in the Colu=hia Basin, southeastern Washington. Ecology
39:46-65.

Wilks, J.L. 1970. 1.ange of diversity index in beathic macroinvertebrate
populations. J. Water Pollut. Contr. Fed. 42(5) Part 2:P.221-224.

Woolf, C.M. 1968. Principles af bio =etry. Van postrand Co., Lts.,
Toronto, Canada. 359 pp.

%

.



b

Table 3.1-1

Location and description of =acroinvertebrate stations.

Location'and rescriptionStation :1=her ..

0n:-AQI-1Al* 40 09' 52" N, 76 43' 26" W.
Ibrth end of Sand Beach Isla d, 30 to 75 m offshore.
Water depth varied fro = 0.5 to 2.0 =. Substrate co= posed,
of sand, coal particles, and de:-itus; someti=es with =ud
and/or clay. Trace a=ounts cf cil sometimes presen:.

TM-AQI-1A2 40 09' 36" %, 76* 43' 30" W.0
. .

Southwest St. .ichn s Island,1 :o 15 m offshore at =outh
of channel be:veen T:!I and St. _chas Island. Eater
depth varied from 0.5 to 1.5 =. Substrate co= posed
=ostly of sand, coal particles . e, and detritus;
so=etimes with gravel or clay, race amounts of oil
so=etimes prese t.

n!-AQI-11A1 40* 09' 09" 7, 76* 43' 39" W.
I to 10 m downstrea= from TMI ''_scharge, I to 15 =
offshore. .a:er depth varied :-:= 0.25 to 1.0 =.
Substrate co posed of =ud cixed with coal particles,
fine sand, and detritus; so=e:izes with =uck, clay, or
gravel. Trace acounts of oil present.

TM-AQI-11A2 400 09' 07" N, 76 43' 39" W.
70 to 75 m dov:strear from n 2'scharge, I to 15 =
offsher . Water depth varied fr:= 0.25 to 1.5 =.
Substrate co pesed of nid with fi e sand, some ceal
particles, and detritus; so=a:i=es with clay. Trace
a=ounts of oil present.

08' 03" N, 76* 43' 33" W.ni-AQI-9B1 400
1900 m downstrea= fro = n:I rischarge, 5 to 15 = offshore.
Water depth varic3 frc= 0.75 :o 1.5 m. Substrate
co= posed of =d vich ruck, de:ri:us, and fine sand, with
some coal particles. Trace a=u=ts of oil present.

* Polar coordica:e prefix T'l-AQI- deleted fro = all static: =u=bers for discussion
in text.
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Taste 3.1-2 108

P.arrotavertebrates takes from the Susquahatma River in the vicinity of Three *tte Island.
Coeteaterate

fydrones Mirudiosa
Eydroida IAync hobdel t ida

Nydridae Classiphea11dae
D,f,t3 sp. *e leNell a rifer.sta (Castle)

1 4monedusa !!. IlmeJTa t oer 111 07
O!!adiadidae Pfewd**lin s otifer) Note

Craisednasta save dvi Lasiester 2. rarestet a p ay)
Fiscase11 aa

P!aryhelminthes **ro%*.ella tvi:drf s Leidy
?artellaria Pharyndobde1115

Trictadtda tryobdeltidae

Planar 11dae trxMel'a metata (letJyl
h&g,11g t!t!t*,a (*1rard) tweeewei a -te * s e s n Cbore)

Escartinea Artirepsia *

Impta ArachaLJa
Nplosenertial A aceae

Tetrastercatidae Pisauridae
Presto a m (141dy) cle rus trit M CJalskenaer)

Hvorac arana
Me:stoda crustac ea a

Copepoda

* as a-h ephala Lernacidae
Palaeac anthocephala lertars sp.

F,chlacchynchidae Branchtura

testar$v9evi!es t'e:ar.s (Lintos) ArrJ1.s cat;st?-1 Dana and Herrick
taopoda

Eataproc ta Asellidae
Ernatellida Asellus e vrvtte say

- t|rnatellidae Ac:ph t poca

l'rnatttia treetlis Letty
Crar.refra sp.

tryo:ma ca:arus fasciatss say
F5ylactolasmata pecapoca

taphopodidae Aatacidae
Lcabao *et ta certe-1 ("vett) (*reameetes et?tJrts (Hageal
Pecetaatet ta razei:1.a (Leidy) 2. ris, m Warara)

Plumste1114ae losetta
Colle= bolaFvalf*elen racctets i?ancock)

Pluma'ella Lt:,g_1 (Liscasus) Ephemeret tera
Cy molasma ta 51phloauridae

**** * #* Isem tMa sp.
Paludice!!!dae 5t:51o aras sp.

SaetidaePaluite el'a artic a' *1 (Ihreaberg)
!sttis sp

Amelifa Beptagentidae
Pet erhaeta e t e ac rri c a :t t-a (Sanka)

Errantia 1 1-ter u c eae r (Say)a

$abellidae 5te9ece a e,yyta 32rsa
*anav29A ta stec t,*sa Lat.ty 1. rMe ell 2 (dalsh)

Clitochaeta Leptop'slet tidae
Plesiopera 1.ert*o le%1a sp.

tactytraeidae Ephacere111dae
Naididae fr6=-eretta sestive McDuJnough

Areteo*a f s le r-d1 O'artial 1. serve.a group sp.
eulacherus N rcat.s (N11er) 1. verts -ills McDunaough
Ct ser'nsseer c.a- s .s (*ruichutaea)

Tricerytnadae

laim tretsc'3J.1 " craelsea Tri-e vesoden sp.
3. git:nts N11er Carstaae
3. vart a* tif e Pigvet Cse9ts 11111 Eurka
enterats serve-tisa OG11er) Pota=anchidae

Paraa.ats IIlta trate Peta aethus sp.

Slavtr.a arntsicalara (d*tdeken)
1;te:aradae

Tub 1ticidae Fevareole 114 ata (Serville)
Autodettus et.rttets (Ptruet) 3. rirada .'icrunaough
Hrsv htura sever?-t !addard Santiscicae
Ilyertius tWets*i (32uthern) !setisen sp.

odonataL1:trk'3rtius g,trc;,e 3ricahurst
AeshaidaeL. cla*v erets u 1.atre!

L Fof fteinte-1 Claearede 6C41 JJilllii1 (Orury)
1. s? traits (Lineal Cc-:phidae

L. gere la .s Clapardda *Te rtMas r?tvt>q Selys
Petescolet lei;.5 dises) CW.s t \r*rms) vf1 Sat es selys

m 1***e esus (frith) *. M&ur.s ) ea s:'Js '.ais:t*

G. f M:9uss livine SalysTubites t.? stet (Niier)
trosopera 9. O! e.:s) s:191cers C='alsh)

Lu=briculidae P'.ac rnit da e

!ra-chlobdeltida "ac ~ *ia illimteas ts Walsh
Dyisthopora Cerculticae

S parganophil ida, e
' tit'eca ret 9ceat Hagen

er.r. ._ t se,s.,' -
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Table 3.1 2 u ncinued, V - U J 3

ArthropoJa = c ontinued 'ry a rc s t it irse
lasec ta contin. sed Phth 1;s t ..at a 'trun

odonata - continued g. yJ ael.if d 191 *3Libellulidae Limep%i a .ae
LibellJia I ct.,*a tar mister genus er. * f .t . 7 s *attes.

L. g t ru r - Pvet M ~ e s *ai: a a :ays
L. m it %Ils Drarv Leptocera.ae
PL 5vJia13' Pelf e--is 8&arraisters C era !ea r e- * ' a'a + Y e:tes t
Isntala M,3v m g e.airicius) 1. fia74 '-avs*
Z iv-t nea (say s (. t e r s "uv - t's - *:r-ies ePetitec=-is treers Cars 'er* - . ,, i t? . nears

CalopteUnidae ''' t a t :e9 *e'- '*8 '' .al'er)a
l'e1.te,L1.ed areric ar.g iTatri;ivs) "e-t!.s sp.

(oenag r io nidae Lepidoptera
Arr.13 anfralis day) Pyralidae
6. rests O .: ten) Pr"- -4 .p.

. 4. translata Otages. Para. r. -1s sp.
itull s- a c ivile Fages: Coleoptera
L. e-svla9s *Hages, P.Allpl144e
'sr b'nre vert ic alls (iev e alte!:s sp.

Fleceptera Felta: *es /xferi n tli t ($ay)
Pteronarc LJae Dyt1sc14 e

Pterm areve sp. Cerelat.s sp.
Taestcpterynadae Lacee- 1;2s sp.erae% +rers fascista sLar eitter) Cyriniese

Tsenterteryx sp. Dises ee d f sc.* Sr M4
!srmvridae 2. ag,I,u F4:a:ts a-

.evvr.n deloss Richer Certt.s sp.
Capniidae hydrepn11 t:4e

Allerannia sp. Per ,3 a:.*ta hs LeC4=*.e
PerlidAe IrWi*e".s .attra. 3 TL**4 h s (Say)

Ac reneuria sp. *
I. r.atzt;r .*t serm:::

Peritsta plac19e eEa4ez Psephenscae
Periodidae Ps e?'e r.s 6e K ' sieJavefooterla tillfeest s (f ar - Elmidae

Meetptera Ascer >--- v arie r a t 4 . err.ar eCortmidae w i a--;a -r .::::: * m;;=te e.

Site's 11termta f 5aya 2. vitta.a . N.ste.:.ar
Trtcwncort=a e uav) * v -'-- - - a r.atrar:' .ar.

%tonec tidae e- t i n e -m e - -:r Irevas
vte,ec t s unblara f at % 11. : : . S la: + s .'e . tes

Belos tomat adae Pr~v e s t a e ' ei s.s .m'. .:a s.

Belott *a sp. Stene9 ; re. ra.a ra.:.arszs
%epidae 1. a r -1 i .s ta s t.4.s sv

kanatra gl4Lg lierricts-!chaef f er Chrysotamiacae
Ca t as toc aridae N .ac ia sp.

Celu toce*is cculat.s (Tabricius) Dipters
Cerridae Tipulidae

f.it,yh arrea*icell t s Parshley Actec''a sp.
fg . conformts 4L?ilers Pr at. J sp.
''et roMee g hespert .s Mer *tMla sp..

*%eu utpates rt;rt SerCroth Psychodicae
Yeltidae Perte: a sp.

''ic revelia a,crice J GSler) Ps c'c e sp.
*harovelia e thier Tel .i- se- 2s sp.

Pusoveltidae Culicidae
''etovelia r 11santi ^.htte tt.ie,1 e * ass paige: es

$aldidae Chaotwridae
Pentacora litate (Say) ChaA r.s ns:!f e', !se)Saldala sp. Chironomicae

?'esaloptere Tanypodinae
Stalidae Ta m s ap.

5talis sp. Procla**_s sp.
Corydatidae Ps ec t- 1--+ s s p.

ferydalus cernutas fL1=:4eus) Coele rn ?m s r ,-i :._s .Cce,.111ett )
Neuroptera S. sea-larte e;ses.

.

51svridae Ak l a' c e- t a -4 - * e.a".ew )Cit.nacis aretarts (dagen) 6. nr. -- s- nr s !ac a a.1d SeckTrichoptera S te e a n_ a grc .:p sp.
Psycheviidae Die =es a n,s e

Psvehee via flaytda Fagea Of a e?e sp.
Po!)c ent ropod ida e Orthociacitrae

Neureci f 9 sis sp. ?rillia sp.
Po l r en t en~2, cluere.s Iaaen Cric 3t- n M:W- s gr:;p sp.Hydropsychidae

E. es'.eere:s g :.y sp.
Che-uteeevche e s--"l a tass Crice : s s;p.
Myd & sychs aeratt fans Inte*e,-te!1a s73.
B. bilita group sp. Feter- -is' 'af us M Jaet.herH. Tr994 Hates W!' cisa as e ;- 'a: :s) sp.
M. Pale 4ta ! laten o-t' a; s -- .y sp.'.st raami r arell u lacas Pari e -t e c.p .sp3. sbritu:n 4iageo esee-- ;i .Clossoso utidae

F ::.a s o.
Pretr etta eslina (7.:sse ger.;s c.r. -i - 12 ' -, u ffer
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Table 3.1 7 seat tra ed.

Arthropoda - c ont Laued 41..s< a

lasetta coattaueJ M trepoda
Dipters - contim.ej 'aaoms tortw ra

Chare,cuidae a contLiued g 1*iys t Jae
Chironomisas h sp.
chi ran t duer.s Johannsen Ly mastese
t -n* c' + - rms ar. t i e r t r.a 4wnes t rataea S.=llis Say

L. ar. m tJohanaseu Plawre scae
re-fe - t :Meevwis wirerat s ;etterstedt evri s t as rarams t asy,

ricrete- en m fe=tus (say s Pellsc a tri .1vts 'Says

2. rerw a.s tataegers Anc yt tda
teh H r-v-=:n nr. tendeas (Fabric ius) terrissfa rtwlaris (;ays

c1va*-tea * es sp. 1. taria (says

emmt se mia ar. a echens Townes ?.esogestropoea
Parse m n s sp. Pleutw e rida e
Parec i s t'*e; J sp. Coci#ade,it'Ilgite # 4 1108
Perste-ffree sp. . r t ro : 1 c a r t tu t a I f,r*Jf41E re l
Paenc-gect-a (f errentia) ar. ettitens (Johannasal valvatadae
Mae,r es ec t ra cr thles s sp. t af rata trica-inat a rJays

Petr-et t i m t all as group sp. HydreDLtdae
1. helterst e (Coquillet) t.-itet t a ILsps a (Say)

2. or, a t '.uense (Malloch) 5 Lt 7.a tent aculst a ("Lasavust
Z scatact_s tschrank) Vistparteas

ste mc-tr e s sp. Ca v eic*a deelta (Says
* t le t~ -ir- r u s sp. ?elecneda
eeetac-et arn a r.r. est ews (Johannsen) Euleraitttiras hia
Tawt a s us nr. h.c < ! evi asblette Unionidae
faivem-sus sp;. Avd res cata' acta ( a?)

Cerstopegastdae ttil?tta ecm tsu ta (Laghtfost)

Pal m rta group sp. 1..t rst11s sp.

51sn411tda e Eeterodonta
T Lw11/3 (?tilo?ta) vittat a Zetterstedt 5phaertidas

Tabasadae Ptsifim sp.

O rvseps sp. !Maer. r1 sp.

Empididae
I'cwrMrmia so.

Dolichopedit.ae
Ephydridae
Nstidae

fs17te op.

EL123 sp.

'
I [[Q ~

f \ 7Mi ,[ A[ i . [\D D
;

'

ML e~uW
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Table 3.2 1

Nu-bers and nilitarans of bio ass, . ir.,), of benthlc organisms per Po ar grah (529 cE) at station n'-AQ1 1A1,
.$pril 1976. !< ashes laJicate species :wt present or ns weight Aasgra e =ade,

flate
~

o Apral 20 April
T ir:e 0935 ,09:0Air rep. Ici 13.5 25.5'.'at e r f e' p. (( r 8.0 20.0Dissol ed m ygen .ppe) 9.6 8.4
PH 7.6 8.0Secchi Msc (cns 43.2 127.0 *

River Stage (f t) 6.6 4.7
fubstrate Sand, Coal, Nd, retritus fand, Coal, 2etritus N decst{ cite A q r 9 i e ( 3*

..ir ertinea 1( f li.# 2 .- p 1(.)- * *
h itoda - - 1(.) 1 (. ) 1(.) 2 (- ) 1 (-9 1(-)Enc hyt rae idae 1(-) - 1(-) 1(-) -

3(-) .-
- -

his b.eesescri I f. , 1(-) - - - -*3. e l t L i s . - - - 3(-p 1(.) 4(-) .

3. va r t e n - - 1(.s 1(-) . - - 1(. )2 ancN ira Etib:1 - - - - I I.). 6 8 1(1.0) 1(3.5).
t i nx - * ' v e c13,3reten ema 2(-> 3(.) 1(-) 10(5. ir s 1G(5.1) . .

.

L. hote ei teri 1(-) 2(-) :(.,.
12(7.0) 32(14.6). .

L. u d e > <- t .sm s . - 1( . . - - - -t i-nceri t. s spp. 4(.) 10(.) 6( i 17(.s 19(1!.2) 29(14.9) 33(22.1) 2)(17.8)Palosenlev -r el etoe :s 1(-) 1(-) i(-) 1( j . . -
.

Tub t iev. t:%[few . . . - - 1(-) - g(.)
tr:. tub./ cap. chaetae* 1(-) 1(.) 2(.) - - 3(-) $(3.6)

. *

Lurbriculidae 1( ) - - g(.) -
. . .

|tegadrile . - . - - - 1(-) 1(-)Decctis sp. II.) - . . - - - -Psychefi sp. pupa - . - 1(0.7) -

. -

- -Praciadias sp. - - 1(-) . . .
rricot**u9 spp. - - 1(*) . - - . .
C r ic eto~?< spp. pupa - . 2(-) - . -

1( )
- .

P.ir=-etet.xnems sp. . - . -

Chiron9 us deentis .-
- .

- - . . 1(.) 1(.) -

Phte9<'?**ctri nr. c'effe9s - - - - 1(.) 4(-). .

Polynedilt- La Qa; group sp. - - . - - . - 1(.)Ferrisota spp. 1(-) . . . . . . .
Cont.+asts virrt,fea a'17.2) 6(82.3) 1(9.1) 7(103.2)-

3(8.6) -.
Pi n t o t-:9 sp. . 17(-) 16(-) 12(-) 5 (-) 1*(-) 4(-) -Wh s e r t 2, sp. 4(5.0) 12(-) 3(.)

. 2(-) 1(-) 3(-)-

+ Imature tub tf ic ia with capt111f err. chaetae.
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Tat!e 3.2 2

%sters and milligrams of bloc. ass, a (eg), of beet?.le organte-s per Ponar grab (52 7 c 2) at dtation TM*AQI-1A1,
yay 14*6. Dashes indicate species not present or .io weight reasure ent e.aJa.

. ate a May la May
2; ., 1009 1015
41r Te=p. (C) 7.A 19.0
.ater Te P. (C) 11.8 20.0
21sutved oxygen (ppm) 9.0 2.0
e 7.t :;A
Jeccht 21sc (cm) 66.0 61.9*

1* er stage (ft) 4.9 .6
rhetrate hd, sa.*. , 041. sore mtritu. !bd. :;and, toal, se Neritus

- s.- !:at, A ? r 9 ; n e i

w rtinea - . . - - - 1(0.56 14-.
.e.atoda 12 (1. (. ) 7'O.5) 7(0.3) 7(0.7) (.) 4(.) 2(-) -

s:_.atetts -ere's P* - . P - . - -

~' net rsster etae5ae.us . - - - 2(-) - . 5(-s
is.11 t etseeert 12(0.3) - . - - - . .

2 3li. .nl.1 115(2.7) 153(2.7) 231(5.4) 13S(3.2) 635(16.65 5e(1.2) 205(5.2) 3 2 '. ( e .; ,
J. v11-s5tlis 21(0.;) 2a(0.6) 10(0.2) 59 '!.i . 11(0.3)- - .

M i ' .z i s s e rve n t i na "3 C f.'. 7 )- - - . - . .

. - 3(*)? tinsit it.is.1 35(0.6) 15(0.L.- . .

2-s .si,.x .e.e-met 1(-) - 1(0.6) . - . - .
"

- --t lu s r e-e l e tml - - . . - * 8(2.3) .

~'- .'*?ttus eta 9aredelanus 20(2.6i. - . . . . .

W i eistert 32(7.7) 5;(3.1) 570.7) 10(1.5) 01(5.2) 11(2.2s 21(4.2) 65(13.r...
1 deWe-tanus 1 (2.11- . . . . . .

! r-'-tius spp. 128(30.9) 2(12.3% 12s(18.0) 121(13.6) 133a23.7, 69(13.9) 127(25.1) 43(9.2
N =c !cx atitteetosus 2(4.0) - . 2(0.7) ;go,9) 3 g t, ,,. .

h te ifex 5(0.9) 13(2.6) 8(2.4) .;(9.2, s(2.3) 17(3.1. .

-z. tsb./c ap. chaetae** 18(3.3) 21(;.2) 32(9.5) - 52(10.Se 13(-) 31(s 9) 17(3.-
#egafrile 2(.) 1 ( . ', - - - - . -

.!-5'etta linesta - 1(1.9) . - - - . .
- <-feita sp. - - - . . . 1(.) -

'

r/tracarina 1(.) 1(-) . . - - - .
s+ ' s e --.m i s - - - - . - 1(o,;) .

w ar:s fasciscus - 1(.) 1(-) 4(0.5) 3(0.4) sv1.1) 4(1.1,.

- e. at:: sve 5e sp. 1(-) 3 (1.0 p 1(0.8) 4(2.2) . - - .

"---- s ve *e r5s t e rs ta . - - 1(1.1) . - - .

-r -se-32s sp. . - . . 1(.) - . -

e. e.-is spp. |(-) - . . . - - -

r- - 111 s so. - - - - 3(2.7) 2(-) 2( ) 2(..
.ir + a sp. 2 (- ) . . . . . -.

'-t ' M us spp. - 5(0.1) 1(-) 3(0.3) - 1(-) . .

.*t. !:rls spp. pupa - 1(-> 2(-) . - - . -

a''e-lette sp. A 1(-) . . . . - . .

'" claitus (S orthoclaifus) sp. - - . 3(0.3) - . . .

r-' xlai.!s.1 (Ortuelailus) sp. 1(-) i(0.2) 18(0.5) 9(0.8) 2(-) 3(-). .

"?? ictaflus (Arthocladius) rp. pupa - - - 2(-) 1(.) . ..

* .i mc l a ilu s sp. U O.1) 1(-) - . - ..
1(.y

[:m-misdecor*;s . - 2(.) - 3(.) 5 (- ) 2 (-) 2(.;
N-!* pups 1(.). . . . - - . .

H -t-fa m e! a sp. 1(.3- . . - - - -

** W 3*ectra nr. obeitems . . . - 4(0.3, 1(.) 3 (. ) 2(.)
+:itum fallsx pupa !(-). . . - . . -

2. : . tiltree,se 3(-) 12(0.3)- . - - - -

24 rtarsini pupa ! (- ) - - - - - .
.

t- rsus sp. - t(-) . . - 1(.) - -

-:-- t a group sp. . . . - - - t(.)' s. : : sp. . - 1(.) - - . . .

e-t- Hsis virrinica 2(9.9) - . - 1(20,3) . - 1(33,7,-' - " s p. 1(.) . 2(.) - 7(3.0) 2 (1.0) 2(2.0
- .

-u-M s? 2(-) 1( ) . . - 1(.) 3(5.2.
.

".4 = vt Available.
* '. .ar.t tration not pos sible: eenotes orgsnise prsse.t.
* * mature tubific td with capilliform t haetae.
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table 3.2 3

*:st ' ers anJ mal!! ara s of t i-n s. frg). of benthic organie s per Ponar irat '!D c ,) er ' tat. : -"-Ma l 1 A1
Ju nt l'#7%. Past.ee incicate species m?t presert er es weight easurement =c a.

Is.s t e 1 J...e 15 J :t e
fire 'se 27 075.'
Air It 7. (C b 22.0 22.5
L ter rsep. 't * l 's .'s 22.5
.

e*Ji.sulved acysttn (pp., 's . 2 7 's
Pit t.G 7.%
5=s s!.1 aist va r. a 76.2 76.2
Firer :t ,e (its 5.1 4.1
L ui- t ra i t- :'u l. Sand, h a t . *,et ri tu s *S c . S at.d . (-s t.1. 1 s t r ; t u s
Q a ..t , in f- e 9 = * *

W t .*e a ee.* 1)(1.se 2. s 1. 's , 1sfl.to . J( s . .

It;.iti i t i reaa - . e. * - . . . . . -

A r t e - u * t e, - f a 1(-p 10 s.G.1 ). . . - . -

2.An *r.t.iteri 1(.) 1340.1; . - 1(.i. . .

3. cit . (* 2 -) 2(-) 1;(0.7)- . . . .

1. ririeill, 1(., . - . . . . -

far: a t , inu It.e . . - .
*1(-) 13(0.1).

t.s m S m-1 m r%f 1(2.3, 2(.f. . . . . .

!!v fritus te ,I.w nf la., 1(. ) It., -. . . .

J.J. r* :r i ; is c l a,a r. .e . a. :. It.9 (2 8.; e - . 30<13.;, 12(3.9 10 0 . , --

1 1.ff ei= tert 5 'e (I 's. 3 ) 056(48.e e 1 '(25.5 p 116(16.5) 29 0.: . 5+(19.1) J r 1. .t - 36(6.6,
1. J,;t. r i rug 10(3.!n . . . . . - -

f_ P n d r i N s spp. 6)(21.;) 106(23.2) 16 (33.3',1:5(18.: n 39(17.4, 47(15.2) 40r:1.5 60(11.0,
Pl* H e_i Ditin tan;2 . 2 f 9.1. . it.)
1.'f i f e.

. . . . .

tubifew 3 ('s. 3 * 6(0.9e :(.) 13(2.3, it f 3(.) t r. . 1( )arr . tub. /c ap. c hat tae ** 1111.2s 6(0.9 6(.) 7(1.2) as.. e(.) 3(.)-

itydrac a rina Is.) - . . . . . -

Ca ra rre faacfa! leg.;) 1(0.2) - .=
1 (1,1, 5(0.5) 13(1.3, 2(0.3)n>% erella rrce s group sp. . . - 1(.) . . . .

e?e, at-r w he sp. 1(0.33 1(0.1)_
. . . - . .

ffr '( l a f f u s sp. :(.h ;(0.2s 1( ) It.) . . . -

P .tt. tanvrus sp. 1(.). . . . . . .

t r it < t T s4 otve-tHs 4rt.:p sp. . . . 2(.) . . . .

rr f r ot <* ra opp. 4(0.2p 8(0.5) 1(-) - - . .
.

f ric t a.i . *pp. eupa . - 1(-) . - . . .

e .sk i .- f : a r i c 11 a * p. A 1(.) - . . .
. . .

e ar t 's cls;ius wrt* ete!!g ss. 1(-* - 5(-) 1(-) . - - -

P eetrm Ii1.M sp. . - . . ii.. - . -

i bi r .c := .'ece r :s :(-> 3(1.on 9(0.2) 1:g(33.1
;1t16.5) l i ' .1'r.1 109(20.77

.

L, 'e r r:s pupae - - . . . 1(.) le , .

Lem;i;_ v'ma nr. M ari a - . - . . - ', t r, , .

i. nr. i.,a.2;2 :(0.7) 17(3.1, 15(2.6) 17(1.4 e 17(;.1)
. . .

EL:t te
[];Tt t e,' i ne s s p. 2(0.1) - - - . . .

.

'irej sp. 1(0.1). . . . . . .
h ric l e. .:'e t a s p. . . . . 1(., . . .

r' u --<ectri nr. 9 effe . !(. 6 2(0.1) 3(0.1) 6(1.2) 10(- 3 (. ', 21(3.2r 2 (C .2)P..' - m tu> nr. *ca:4.-. - . . - 1(.s 5(-) (0.2)-

r e s t r< c u-ome sp. - . . . . - 3. .g -

Tanytarsini - . . 1(.) . - . .
Phet a- r ireus sp. . - - - - 1(-) . .

Lim ri**~< sp. - - . . 3(., :(.) 7(. i .

Pal tr -ia group sp. - . - . . g(.) . .
e.rptdidae - 1(.) . . . . . .

I' -cr *- m it Sp. p2pa . . - 1(-) . . . .

C.:;.it + i s t a .y.ig'. f N e a 1#59.0) 1 ( 6. 6'. 1(55.0) 2(12.2) l 'H. 7 ) 1(79.7) ;(!!!.8 :(~3.0)i

f!' Lib 2 SP. 2(-) - 1(.) :(.) (3.ae 6(-) ;(- r -

th u r or, sy. 1(-) 1(.) :(1.0) 1(.) - 5(-) i t. , .

* quant tzation. ..ct v , sib e: cer.ates crganism present.
** trrature tubif!s td with c a-illif er : c ha e t a e.
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cle 3.2-4

Nr.b tra and mittlerams of bic ass, d (rg s, of benthic or..ar. isms per ponar grab (529 cm2) at itation N- A;i-1A1
July 1976. T ishes indicate species r.ct present or na weia5t vasurecent .ude.

Date o July 2'J JJ L y
Time 0810 020)
Air Te.rp. (C ) 23.5 23.0
Jater Terp. (C) 24.0 24.0
Dissolved twvg.e4 (ppm) n 7.4
pH 4.3 6.0,

Secchi Dis- f t:) *3.a 45.7s
*

River Stage (It) 4.7 4.3
Substrate ?:uJ. SanJ. Coat. Detritus 'bJ. SJnd CJJI Detritus
Pealleste i m e i s n e s

Turbellaria - g(.) g(j,e) . . . ..

t(.) gg.)Ne na toda 3(.) 2(.) . . . .

kiloph w furcitus 1(-) . . . . . ..

g(.) 2(2.6) a(2o.4) J(1.5)9t iac'o u r i a v.c m - . . .

11(2.2) 14(5.5) -t.t nofr h rtamir A tin.'s 21(3.5) 9(3.6) 9(3.0) 49(2*.8) -

L. Forf-etatt-t 31(12.6) 10(4.0) 44(14.0) 29(1J.5) 50(18.6) 6e(13.4) 4?(13.6) a0(20.7)
* 10(3.'nL. Wewea t w. . . . . . . .

t.t-nNrtio< spp. 135(54.9) 66(26.7) 70(23.3) 113(54.8) 91(33.3) 67(13.6) 76(22.0) 41(23.4)
Peloscatew -ylttgeta.qe 2(.). . . . . . .

1(.) , g(.) 1(-)rustr.m ru5tfew . - - -.
,

im. tub./ cap. chactace 1(-) 3(.) 1(.) 2(.} 3(.) .. .

faircinaahtle- et cai g(.} .. - . . . .
,

- . . . . 1 (. )Hyd rac a rina . .

h mir,= 'is-fi eg 4(0.6) 1(0.1) 1(3.5) 1(0.2) 1(-) 2(0.2) 1(-).

tto.3) - - - . . -H~f raa= ve % 5 t f t h group sa. -

3. rhit -wi 1(0.4) - 3(4.3). - - - .

ren-cre t a sp. 1(0.5). . . - - - -

< tenet-t- secor g 2(1.2). - - - - - -

Prael*dtus sp. 4(2.3) 3(.) g(.) :(.)3(2,g) .. .

d !_H'(* ~ ti sp. - . . 2(1,9) . . . .

Cr t rator.1 spp. 1 (-)- - - . . . -

rh i rono ,. decarug 4(2.3) 9(0. s 2(-) 2(1.9) 3(1.6) 5(-) 7(1.2) 1(-)
ro t ta 1 4(2.3) 2(-) 5(3.8) 12(5.3) 6(1.5) 5(-) 5(-)cr atocht r -m u, nr.

Hunt =c'ti nr. a ieb'e r i. 1(.)- - . - - - -

P.iric'io el-t sp. t(0.6) 4(0.1) 1(-) 4(6.4) 1(-) 1(-) --

14(0.5) - - - - - -Pu a,niacet i nr. d b -

Pc vac n i , nr. li t in 'ea<# - - - 2(1.9)n - - - -

f. a e .i t .i e ~.- 2(1.1) 2(-) 1(-)4(-) 8(0.7)- --

cnntoha tg virc{nici 2(29.4) 3(117.5, 1(16.5) 4(99.2) 2(70.7) 1(63.0) - 3(57.6)
Pie tJ f t a sp. 1(.) 7(.) 2(.) 1(.) 2(-) 2(-) 5 (-) 3(-)
% hie-tu9 sp. 3(6.9) 2(8.5) 1t1.6) 2(1.1) 1(0.7)- - -

M * Not Available.
* !rs.ature tubtfic!J with capittiform chaetae.

n

D 0 } 3 [ ~ @ p @m w 39
po jU L2I
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Table 3.2 5

2
.

!;nmeers and r!)llgrams of biom.t. (m), of t'e .t5.ie er :aats .s per Ponar a rsb (529 ce ) at station n'.W1 1A1.

Aug.ust 1976. Dashes indicate species not present er av seicht reasurement rade.

Date 3 Aar.s 17 August
Tisne Cf35 e C$*0
Air Ter,p. (C ) 21.' 19.0
Water TerP. (C) 20.0 19.0
Dissolved oxygen (ppra) 7.7 8.3
p. ?.. 6.0
secr44 Disc (cm) $0.3 15.2
River Star,e (f t) e.1 4.5
Sutestrate e Coal, sanJ. 'b*, Tetritua Coal, Sand,?%J Oetritus
R epl ic c t e ) B 9 A 3 C "
%metoda 1( ) Ig.) 1(.) 1(.). . . .

MranrS tura m ertvt 1(.) . . (9,2) 1(0.2) Igl.2). .

i tWri t os et- pice - i t (.). . . . . . .

Lir:nNr flus cl anar e f elanus 11(0.9) 11(0.3) *J(a.6) 10(3.0) 21t'5.7) 31(!.2).. .

j,. twffreistert 45(11.3) 11(0.3) 150.51 el(13.9) 33(10,5) 141(42.0) t:(16.8) 9 (:4.1)
J.. ude* t sT.11 21(a.34 10(0.3) 22(7.0). - . . .

Li m drilus spp. 101(26.5) 87(17.9) **t19.61 1*:(27.8) 32(10.2) 60(18.0) 11(11.1) 131(35.6)
Pc it** cal ex t ilt!.ete<us .1(0.3) . .. . . . .

ters. tub./ cap. chsetae * 1(.) 1(.) 3(.)
. . . . .

e nar.sn-h n u s M 1(.) . . . . . . .

c ra nenm~ sp. 1(.) . . . . . . .

Cmru fasci seus 1 (-) 3(0.a) 2(0.4) 2(5.0) - . 1(0.a).

pe.are,la sp. . . . . . . . 1(.)
Caenis sp. . . . . . . . Ig.)
Pr"rls'''' sp. 4(0.21 1s.) 2( ) 9(1.6) (.) :(-) 5(1.01.

t hiron~ 1s lecoru* 1(.) 1(.) 1(.) 3(. ). . . .

crvetneS tenn ems nr. blarins 9(0.8). . . . . . .

C. ar. f t iv,ss 19(p.3) 32(;.0) 1;(1.3) 19(1.7) 3(.) 1 (.) 5(*) 10(0.1)crvnencStr m ma spp. pupa :(.). . . . . . .

Paracta bael ,a sp. *(.) 19(t.3) 1(.) 1(.). . . .

Daennnec tr.s nr. etedte is ti.). - . . . . .

Polmedilu, sc alme.u, 35(1.0) 48(1.9) 41.7) 2!(1.4) . . . 10ge.3)
f. scalaenum pupa . 1(.) 3(.}. . . . .

'"n s e sp. 3(.). . . . . . .

coniohasis vireinic a 2(76.3) 1(31.4) Ote4.6) :(1:3.7) 1(69.0) 2(126.2) 6(268.5) $(ee!. S
raionidae irruture 1(.) . . . . . . .

N stiftum sp. 4 (. ) 7(.) (.) 9(3.0) 3(.) 3(.) 1(.) :g.)
' rAn c r iu9 sp. 3 (. ) 8(15.7) 6(5.2)* . . . .

teeuture tubtfictd with capillifors chaetae.*

1565 164



|l | ;; fi
LJ lJ rdl ' I

w u J W; < f :u di .
> \

Table 3.0-r

kmbers end -111tgra-s of tiorass, a (ra), cf tenthic orpnis-s per renar grab (509 c .2) at station 7': Aot-1A1,
Septe-ber 1976. Dashes indtCate species 20: present Or :V w ight reasurement made.

date i septer. der 21 septerter
Time 0817 0830
Air Terp. tJ) 14.5 18.0
h*ater Te p. (C) 19.0 20.0m
Dissolved A ge's (ppm) 7.8 7.3T
pli 7.9 8.0seccht Disc (: ) 50.8 50.8
River Stue (ft) 3.5 s.1

.Substrate Sa:td, Coal, Detrit :s Sand, Coal, :|ud. Detritus
DfDlicite % 3 C 7 \ 3 #" ')
Turbe11 aria 102.;)- - 1(.s - - ..

Senertir.e2 - 1(.) 3 (0.D 3(0.6) 3(1.2) 3(-) 2(0.7) 4(-)Nenatoda 1(-) :(.) - - - - - -

Aretemnais I m-M i . . - - - a. g4.) .

tranchiu a * verwi 2(0.2) 2(1.7) 1(1. 6) 1(0.7) - 4(9.7) 1(.)-

Ilw<f ri! :, t t-*l et ?nt- . . . - 2(.) 1(.). .

1.1-md.ilte s'.astredef mae - . 11(2.7) 21(3.7) 10(2.4) -. .

L. hofiaeifte.1 30(9.5) 2)(6.1) - 4:(15.7) 21(3.7) 40(7.6) 20(5.1) 9(2.1)ttamoritur s;p. 39(12.4) 15(24.6) 44(10.7% 154(27.0) 49(9.3) 51(13.1) 57(13.0)-
*

Pelo=eslex - lef seretus 1(-) . . . 1(-) -

.- - - .

.

T9b t f es r.:Mies . . - 1(-)
ten. tub./ cap. chaetae * 1(-) 4( ) - 1(-) 1(.) 10(2.6)

.
-

Carvaarus f a e-! stus 4(0.$1 1(0.5) 5(3.5) 10(1.3) 1(-)
. - .

t'evatenis lirtata - - 1(0.D - - . . .
Pexacents spp. . - - - t r,- ) -

. .

.
Co%is 4-i-' e em s . . - . . 1(.)
Paer- t1 illimiensis - . 1(0.3) - - - . .
Oectris sp. - - 1(-) . . . . -

Nbirsch t s sp. . . . . 1(. ) . . .
Proc 11J1"s sp. - . . . 1(.) . . 2(-)AM ahe.-n sp. - - 1(.) . 1(-) - 1(-) -
c r i e n ta~: = spp. . - . - - . 1(. ) t(.)chfree- >= de. . r s - - 1(-) - 142(39.9) 66(19.5) 45(16.6) 5(7.7)5 4 m *1 ;upa . . - . 2(.) 1(-) 3(-) .
crvetnchi- - 29 nr. f ah .s 2(-) 1( ) 1(-). 1(.) 1(. ) --

rrvntacht - r~ s spp. pupa . - - . . 1(.) . .Semier=~. :-i--mas .ait se.3 is . . . . - - . 1(-)Parsetat- et 2 sp. - - - . . 2(-) 1(-) 3(.)Pol vre f i t r nr. 111 t noeat e . . . - . . g(.) .
I, se sine r 8 (1.0 ) - 1(-) 4(.) - -

.- -

.
reerts.is ,pp. . . . - 2(-) 3(-)< onto% is i- infea 3(134.2) 1(30.9) 5(237.7) - 5(214.2) 9(459.4) 3(164.3) 2(83.3)Pialite sp. 29(-) 15(-) 27(-) 7(-) 16(-) 16(-) 21(-) 10(-)s-5aeriu sp. 8(7.6) :(2.6) - . - - 5(-) 7(-)

Larature cuis tc td with capillif or:2 chaetae.*
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Table 3.2-7 -mout_

%Mbers anJ rilligrams of bio-ass. - (rt), ef tenthic organts-s per e'onar grab J 'y cn-) at cration D. A;2 * C.
October 197's. :: ashes in*icate species not prese?.c or na weight .easurerent ade.

Date 5 Cetaber 19 OctoberTine C132 C830
Air Tetp. tC) 14.0 2.5Water Ter.p. (C) * 15.0 9.0DissolveJ Ay;en (p:r-s 9.2 11.6pil .0 7.5

,

- Secchi Disc (c = ) 30.5 27.9R1ver Stage tit) A.5 5.3Substrate No, hat, Sand, Oattitus Sand, Coal, hd
*Penticate A 3 C 6 A * e

Turbe11 aria - - - - 1(-) 1(-) - -

*emertinea 1(-) 1(-) 3(-) 6(0.9) 1 f- )
- - -

Nematoda 1(-) 5(J.4) 3(-) 4(*) 2 ',- ) 1(-) 1(-) 1 { '-**u n-s ti r e tya - - - - - - - 1( .Ernest -s r. cr: t
1(-) ,

- - - - - - -

LL-nec c e n 2rcJetar s - 12(6.1) 10(2.5)- - - - -
L. haf'-e' te-' 20(7.9) 23(11.e) 21(2.5) 10(1.7) 21(5.3) 22 if.2 '-- -

L. udet e-i 1 - 12(6.1) 10(3.2) 10(1.6)-
22;f.3-- -

it mar 1LA r;p. 88(14.5) 92(16.6) 196(25,.7) 88(28.0) 1:3(23.1) 164(22.3) 105(26.2) "lif..tres. tun./ cap. chaetae * 1(-)
~

1(-)- - - 1(-)- -cimaru s f 2 4 - 12r-= - 1(-) 1(0.4) 1(-) 1(-) 2(-)
-

- -
"e w e-12 I L-> s t a 1(3.7) 1(10.3) 1(3.7)- - - - -
P-et er'is p. - - - - - 1(-) - -
t*ca-sen-. e sp. 3(o.2)- - - - - - -
16.J-cas P e M group sp. 1(-)- - - - - - -

11. oh n t e- se s - - - 1(-) -

1(-)
- - -m , m sp. - - - - - -

- - - 2(-)
-

Proclaitus sp.
- - - -

ruk'c'fe-tem s sp. A 1(-) - - - - . -
-

crf-ce-er e p. 4(-) 2(-) - 2(-) - - -

2(-)
-Ore'ccia!'re P-tScelait"?) sp. 1(-) - - - - - -

P? ec t re c t if ' - sp. 1(-) - - 1(-) - - - -ch t ren 2- ; s 1er,:: n 32(12.5) 95(31.1) 106(32.5) 8S(2a.9) 1(-) - 1(-)-crv e ci'--- s nr. blari:u - - - - - - 1(-) -ntereta-fi c. udestus 1(-) 2(-) 1(-) 7(-) - - - -
rarneiss ei 2 sp. 1(-) 2(-) - - - -

- -

Rheetseve--e s sp. 1(-) 2(-) - - - - - -
Tanves-n * sp. 1(-) 1(-)- - - - - -Jh*.LA sp. - - - - 6(-) 12(-) 15(-) M-}Emet sp. - - - - 3 (-) 4 (-) 2(-) -cven a t u 2a= .;1 - - - - - 7(-) 8(-) 4(-4rerri sis s;p. 1(-) - - - 65(14.8) 267(-) 13a(-) 135t-'conf e ss is vi--inica 2(73.1) 1(223.8) 2(74.3) 2(123.5) 3(70.0) 1(66.7)-
Ipire' , c art srs -

- - - - - 1(-) - -
Pisidiu sp. 8(-) 9 (-) 16(-) 5(-) 28(-) 32(-) 39(-) 13(-Tfehaerius sp. 2(-) 4 (-) 3(-) 1(-) 32 (-) 80(59.2) 68(35.3) /.6( '
* Imat..a :ustitcid victs espt11trorm chaetae. ~

1565 166



118

fable 3.0-8

Erbers asa ellligrams of S t.w. ass. > t rg ) . Jf Senthic orpnises rer P.nar grab (509 ce ) at pration r - q:.1A2,2

April 1476. Past.es inJicate spec t?s not prescet or no weight reasertrent rade.,

Date e Aprt! 20 ApritTice
'

0950 9 0450Air Tep. 'C 1 16.5 24.0Vater Tc?. iCl 8.0 't.0Dissolved sNygets (ppm) 9.7 8.1
PH 8.4 *9$ecchi 51sc (cm) 38.1 11;.1

.

River State tit) 6.6 4.75*ibs t r.s t e . fanJ Coal. Pkd, Detritus !bJ. SanJ. Coa t . Det rit.ay
tenl ic it a 4 4 r 9 \ B C *
L'i"J t i'Ja - Ig= 4 1(*) - (=1 1(.1 Jg.) 1 g. I

_

h b.c.. < * c.i .
I(.) Ig.)

3. rll M.la
. . . . .

$(.)* . Og.) Ig.) .g.). *.

3. vtri sille . . . . .

Frandfi.s ...cr$vi
- Ig.) 3g.) .<

- . . - . . it.) .L 6-n...'. i l" 6 . .*ra rs de lar'ia * * - - * 361.2% - -
2,. haft ,i<ter ::t7.3) j(.). 21:5,3) 3gt.2). . .
1. i .lc . -i n ,e 3 t!O o) 1(.) - . .

.
.g:..s .

Lie:n trit':s spp. 29(9.06 tit.) 28g!.St - 12 t .. 8) ..su.o) 1* d.2)-

Mo s , l es i:l t i cen<.i2 1(.) 1(.s. . . . . .

?..h t t e. t r ifc3 . . . . . Og.) . .

Im. tch.n ar. t haetae * 9(2.$n - j(.) It-4 itt2.u) 13 tt. 2)i. .

'trrJJrile Ig-l . . . . . . .
C i nt at. . *.c l .t tin g * * * * Stli.0) * * *
Lrvet. s ii t -* , < nr. fis t s t< - - * 1 -4

t
* * * *

n,w.,-..cr*1 ar. .d ril t et:4 * * * * * * It*% *

hs.A i- h v e r htc.i 7f137.2) 3(55.9) 20(549.7) Sttte.u) .t38.01 5t:33.7) 7t180.7% 3 tl 15. t')
*

h idli .p. - - * - Il-1 * * -
s.,nic7.. .,, . . - Ig-4 . - . -

* teruture ti.M a ie t.6 witti capill ti.im s h4rt ae.

'9 * '

D
"

~D ' 'W )f > '
-

\ . nD"' d. ; b%
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Table 3.2-9

Nur+ers anJ r>1111grars of biorass, o ( 3), of benthic organts.s per h.ar grab (529 c s ) at station -"-AQt 1A2,.
2

May 1476. Sashes inJicate species not present or no weight ressure.e t :ade.

Date 4 Iav 16 P.syTime 0759 1025
Air To p. (C ) n 19.0

*

* 'a t e r Tc P . (C ) 11.3 19.3
.

Dissolved bygen (pp 2) 8.9 7.0pH 7.4 M5ecchi Disc (cm) 71.1 45.7 *

River Stage (ft) 4.9 4.6substrate 3bd SanJ. Cost, Letritus 'bd, Sand, Sore Coal, Ntrituspentteite ; g e $ A 9 c 9
Turbe11 aria 1(-). . . . . . .
Nematod.i 1(.) 2(.) 3(-) 2(.) ... 1(. )

.

Auloaborus brCJ t Ji * . * - 1(=) . = .

, Qic tor i. e t . 11 a rI41nu. 75( ) 63(1.7) 88(.)
- - . . .

his bretats.Il . . . . . 8(0.2) . . .
3. eltuuts 36(0.5) 27(-) 3(-) 39(0.6n 7(0.2) 6(.) 64(1.2).
3. varia*.ilis 9(0.1) 7(.) 13(0.2) 19(.) 45(0.9)

. . .
H is sp. 3t.) 1(.). . . . . .
crhideails sern netn., . - - . 11(0.2) 2(.) . -
Pirana ts ,(,r,ir.1 - . . . 3(0.1) . . -S! wina g,r.2.nittulatl - . . . 3(0.1) 1(.) 6(.) .Aulodrilue Plurisets . * * . . 1(.) . .Brinc h lu ra so.<crbyl 1(.). . - - . . .Ilvadr11o* te-nterant . . . . . . 1(.) .
IMnodrit us So f <-cie t eri 53(15.5) 1(.) 10(3.M 11(1.1) 54(25.1) 2(.) 15(1.7)

.

Li-recit us spp. 39(s.c) 43(12.3) 4(.) 19(5.$) 99(10.0) 8(-) 262(30.3)-
f.g'oscot " ~2itisetes2s . . . - 6(-) 1(.) 2(*).
Teties tuMfes 1(.) 2(.) 10(.)- - -

2 (-).
trrn. tub./ cap. chaetae * 1(-) . . . 2(-) 1(.) 2 (-) 1(-)Stegadrite . . . 1(.) . . - .cmrus f asetatus . . . . 1(.) 2(.). .
cheum tea.ve. sp. . . - t (. y . . . .
stene!ris sp. . . . . . . . t(.)PraclaM us sp. - . . . 14(7.3) 8(1.7) 6(*) 18(5.1)Preel.idius sp. pupa . . . . . . . 1(.)Prectretsnvaus sp. . . . - . 2(0.4) . .cricoenaus spp. . . 1(.) 2(0.4)Cricetenus spp. pupa

- - . .
. . . . - .

t(.)Orthocladini (Ortheel adies ) sp. .
. . - $(-) . . . .P*cetrocladfue sp. 4(0.4) 2(.). . . . - -Chironn us decorus 7(0.7) 1(.) 9(0.9) 45(19.8) 16(5.4) 17(5.5) 3S(42.41

.

G. <fecorus pupa . . . 1(.) 1(1.5) 3 (4, .n. .
Ph1cnosaeetra nr. obedic's . . - . . 2(0.4) . .h sp. . . . . . . 1(.) .conf Ais ts virrinica 2 (3. 9 ) 2(46.6) 5(206.8) 4(11 .o) 2(134.6) 1(11.7) 7(25 6.1) .Pi=1dium sp. 1(.) 1(.). . . . .S ph a er t u:1 sp. 1 (. ) . . . . . . .

M = Not Availabla. . . . .

* Irrsature tubitteid with capilliform chaetae.
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Table 3.2-10

N.: bers and e.1111 grams of tie . ass = ( 21, of benthic organises per .br:.ar grab (529 c=2) at Station ".-AQI-1A2,
Ane 1276. Oashes isdicate s7ecies :JC present or to weight ceasure wat r.ade.

ste 1 June 15 June
T i=e OS37 CSo5
Air Te p. (C) 21.5 24.0
*'ater Te p. (C) . 19.0 23.0-

Oissolved Oxygen (pp:5 9.2 7.2
73 8.3 S.0,

Secchi Disc (cn) 76.2 45 -
.

1 Liver stage (f t) 5.1 4.1
Substrate Coal, Sand Y.ud Detritus Mud, Detritus
te?Ifeste 1 3 C ? A B C D

Te:atoda i t- > 9(-) 1(-) 3g-1 o(-) 3(-) 1(-p 9 (0.t. )
3 rete:~.ais }q-en q - - - - - t(-) - -

M elircJis 2(-) = - 2(-) - - - -

1. -aris511ts 2 (-) - - 3(-) - - - -

Ilve d-ilus re-elete-1 1( * - - - - - - -

_ 10(1.4)* i-a.edrilus cicma ref eit-::s - 31(6.0) - - 30(7.)) - -

1 5:f' etstert 11.2.34 153(29.4) 46(5.6) 66(16.6) 30(7.5) 39(16.51 80(13.1) 30(4.2)
!!- afritus sp;. 55( 1.6) 185(35.6) 57(6.9) 9S(2 .7) 61(15.3) 39(16.5) 159(35.9) 49(6.9)
?clescelex m ittsersets 1(-) 1(-) - 2(-) 2(-) $(-) 2(0.2) 4(-)

2(0.2) - 2(-)M ifex tubtfex 3 (-) 5(-) 3(-) 4(-) -

i=. tub./ cap. chaetae* 4 (-i 2(-) - 4(-) 2(-) 17(1.7) 2(-) 5(-)
Ca--arus f asciatus - - - - - - 1(-) -

Yvder?n che sp. * (-)- - - - - - - -

Tv5t?ar5fa sp. - - - - 1(-) - - -

fre-el-ts spp. 2(1.3) - - 1(1.0) - - - 1(0.4)
'reciadt.u1 sp. ICt2.7) 3(-) 4(-) 3(-) 6(2.2) 31(5.1) 7(1.6) 5(1.7)
? ecertranvous sp. - - 1(-) - - - - -

P ir m m s dac o r';> 9( .5) 14(25.2) 2(-) 1S (6.1) 374(144.2) 251(85.4) 235(119.7) 220(98.6)
;. eecsrus pupa - 2(-) - 1(-n 2(1.3) 1(1.4) - -

- - - 6(1.1) 10(0.7) 1(-)'se nosectra nr. obe dt e s 1(-) -

? I n ejilun nr. 1111-re-*e - - - - - 2(0,1) - -

111mta group sp. ;.74 - - - - - 1(-) - -

contebasis virrinica - 2(67.5) 2(44.4) 3(76.6) 1(65.2) 3(38.7) 6(243.2) 1(38.1)
Tisidium sp. 1(-) - - - - - - -

* 1 nature tubific td ".ts capillit::= chaetae.
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Table 3.2-11

rWrs and cIlligra=s of bior. ass, * ' g), of benthic orranisre ;er Penar grab (529 c 2) at station Et-AQI-1A2,
Julw 1976. Dashes indicate species not present or no veight -easurerent cade.

Date 6 July e 20 July
Ti e 0825 0817
Air Terp. (C ) 23.0 22.0
'Jacer 7eep. (C) 24.0 24.0Mssolved o ygen (pp:s) .u 7.3x
eM 8.0 6.2
Seccht Disc (c= ) 58.4 30.5
River Stace (f t) , 4.7 4.3Substrate N d, Sand, Coal, *atritus "ud, Detritus, Sand
P-311 e r * e A 3 e '

A S r D3e=atoda 10(0.7) J(-) 2(-) - - - 3(0.1) 3(-)Mrst:chturn severhvj - - - 1(-) - - - -

Time-ilus te sletent 1(-) = - - - 1(-). - - -

Ef,oe-itus et arer def am2s - 10(2.0) 9(1.3) - - - - -

1. Enf' etsteri 21(3.8) 10(2.0) 27(4.01 55(7.0) 32(5.5) 30(6.7) 57(5.7) 67(7.9)Livrilus. spp. 82(14.7) 174(35.0) 113(19.7) ee(11.2) 138(23.7) 17)(t.0.1) 28S(28.8) 170(31.8)Pelescalex mitise 3 sus 3 (-) - - 1(-) - - - - 1(-)T75 t f ex t b i f es - 2(0.2) - - - - - -

taa, tub./ cap. chaetae* 6(-) 10(0.S) 5(-) 1(-) 1(-) 7(-) 3(-) 4(-)Petahdelli elo-rata - - - - - 1(0.8) - -

onetese m s so. - - 1(0.6) - - - - -

Praciadius sp. 7(-) 4(-) 1(-) 1(-) 17(6.8) 19(1.9) 13(2.3) 5(-)Ab ba5*snt a sp. - . - - 4(2.0) 1(-) 1(-)-

rhiromis deemes 115(8.2)
E decorus pupa - 136(10.3) 138(11.51 11'(13.2) 20(13.4) 17(14.1) 42(20.8) 24(13.9)

1(1.1) - - 1(-) - 1(-) -

Psraelidaect-a sp. - - 2(-) - - - - -

Potree!!!m batterste - - - - 2 (1.0) - - -

2. ar. 111tme9se - - - - - 2(-) - -

Pit e ta grt$. sp. - - - - 1(-) 1(-) --

Conic 5aa ts vtreinte , - 2(101.6) 1(46.9) - - - - -

Pf a lditm sp. - - - - - 2(-) 1(-)-

fphae. en sp. - 2(1.7) - - - - - -

NA = Tet Available.
* Imature tubificid with capilliform cheetae.
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Table 3.2-12

Nunbers and mt111 grams of blocass, = t=g), of tenthic organts:s per Ponar grab ($D c=2n at statico TM-AQ1-1A2,
August 1976. Oashes indicate species not present or na weight measure-ent caJe.

Date
3 August

flee 17 s;pst
0848Air Ter p. (C) 09 2
21.0 20.0Vater Te p. (s) =
21.0 15.0Dissolved oxygen (ppc) 7.'pH 7. 9
3.0

Secchi Disc (en) E.0
45.7 15.2River Stage (it) =.1

-

Substrate 4.5Coal, Saad, |5d, Oetritus .'hd Detritus. See SanJ, coalPerticate A 3 C 3 s.
* ' 'NcJ toda - - 2(-) 3(-) ;g-p 1(-p 4(v,o) ,( j

.

ti-nof ritus cer tis 10(2.0) - - -

,

- - - -1. *uff-etsteri 31(6.1) 31(5.4) 42(7.4) 46(9.2) 32(6.3) 115(20.6) '40(6.4) 57(11.2)ti- cf rilus spp.

52(10.2) 216(37.5) 218(39.2) 104(20.9) 64(16.5) 94(16.c) 100(16.1) 182(35.9).Peloe e s t es rm;1 t iset wss 2(0.4)- - - - - - -T W ifex tMifex - - - - 1(-) - - - +i ri. tub./ cap. chaetae* 3(-) 3(-) 3(-) 3(-) 2(-) 12(0.9) 9 (1,1 )Pa' A' ell s spp. - - - - -

-

1(-) - -Orconcetes spp. - - - - - - - 1(-)Pr*oresta sp.
stenelmis spp.

- - - 1(-) - - - -
- - - - - 1(0,5) - -Pr7elastets sp. 6(0.5) 25(2.9) 21(2.3) 12(1.6) 20(3.1) 30(6.0) 23(3.') 26(4.8)Ablabe=mte sp. - - - 1(-), - - - -r,htromaa,Js qeefr:p

69(20.3) 109(32.8) 159(29.5) 13S(30.$) 47(19.5) 53(36.3) 79(35.7) 94(13.3)r. dee rys pupa -
t(-) 3(-) 2(-) 2(-) 1(-) 3(-)r + t r e h i ra nom s nr. 21m 2(0.2) 2(-) - 1(-)

r -

- - - -PergeladySg[ea gp, - {{-) 3 (0. f.) - - - - -% ninhagte vi rcinic a
2(143.1) 3(138.3) 1(30.1) - - 3(3.6) 5(233.3) 3(113.$)Pistil" sp. - - - - - - 2(-) -

* Irrature tub ti tc td wit:t c apilllicr= ca.aetae.

-

9 OOD D (t
- ~o

eo o , 1. - n
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Table 3 13

2|3u=bers and milligra a of bio-ass, * (:3), of be*ithic organisms per Ponar grab (529 a ) at Station *M-AQI-1A2,
Septe ber 1976. Deshes indicate species not present or no weight ceasurement made.

Date 7 Septe=ber 21 Septe=ber
I1== 0830 0640
Air Tc=p. (C) 14.5 18.0
**ater Te p. (C) 19.0 19.0- .

Dinsolved oxygen (pp::i) 9.0 8.0
pH A.0 8.0*

- Seccht Disc (ce) 33.0 30.5
River Stage (ft) 3.5 4.1
Substrate !%d, Detritus, coal Mud, Detritus
weeticate A 9 C 9 A B C 0
::e=ertinea - - - - - 1(-) - -

7:e=atoda - 1(-) 1(-) 1(-) - - - 1(-)if-acerites eleesredeta :s - - - - 13(2.4) 17(2.1)- -

1. M f* etstert 81(9.1) 72(10.2) 34(5.2) 73(9.9) 51(9.3) 21(3.2) 144(20.6) 17(2.1)
L. _feve-tenus - 14(2.0) - - - - - 17(2.1)
I.1- = d r i t u s s pp . 322(36.0) 273(38.8) 253(38.5) 381(51.9) 254(46.5) 23CP(35.5) 529(75.7) 367(44.6)Pele<colex r st tteetos :s - - - - 1(-) - - 1(-)
is:. tub./ cap. chaetae" 3 (-) - - ' - - 4(-) 7(-) 4 (- )FeleM ella elenreta - - - 1(0.5) - - - -

Fel- M ella sp. - - - M(-) - - - -

Pe-areata It-bata - - - 1(3.0) - - 1(19.4) 1(6.5)?-ce l s e t :s sp. 12(1.9) 25(3.4) 15(2.7) 22(3.0) 5 (- ) 12(3.9) 9(2.5) 9(2.1)c*t r- r- :s deco 2s 68(18.8) 69(11.0) 41(8.1) 37(7.7) 27(8.1) 20(7.1) 28(8.4) 28(9.0)
3;. cecor;, pupa - - - - - 1(-) 1(-) 1(-)
cr*etechirmo as nr. f 1.s - 3(-) 1(-) 2(-) * - - -

Paracladesel_s sp. = = 1(-) - - - - =

contr asts virrt,1ca 3(96.0) 2(142.3) 1(92.4) 2(53.9) 3(120.2) 5(215.4) 3(218.4) 2(211.7)Ptsidi; sp. 4(-) 1(-) - 1(-) - - -
-

* 1=:.ature tubtfic td vita cap 1111 torn c. aetae.
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!able 3.2-14

?r-1ere and -illigra s cf bic ass. " (rd, of tenthic orcanir s per *:nar grab (529 cS t 2t tst..a ".-/dt !-I t2,
Nteber 197a. * ashes inJicate species not present er no weight aas re==. t -2Je.

ste 5 (cteber 1r .r er,
7 ce 0$50 ...

Air Te p. (C) 13.0 3.'

ascer * g . (C) 15.5 7.
Msselted oxygen (pp) 9.4 !!.:

pd 8.0 7.-

seccht Disc (en) 27.9 ss.1
tiver itage (ft) 4.9 5.2
substrate # .td, Letritas, Sone Sand Sand, Ccal, m :, 4tritu
c?!? te t * c -

i '_ D
Tur5e;;arta - - - - - - - 1(~)
k ertinea - - - - 2(-) - - -

s'n-'tn m - - . 7 . . - .

" --t :s te.- '*r--t - 1(.) - - - - - - -

e - - - 1o(2.s - - - -L t-- -- ? u

1. '--s-edefsm s - - 10(2.8) - - - - -

1. " " ein-ri 17(2.9) *0(6.9) 39(11.1) ;1ri.!' 10(1.6) - n 't.7) 18(2.1)
1 'eic-i nus - - - - - - 1 <1.;) 37(7.s)
Li- ---itus spp. 390(67.1) 109(tS.5) 17d(50.6) 17* (15.3' 59(9.5) 59(10.-) 17) %;.2) Je4(ao.7)
Pe' s-ste- :Iciser sus - - - 1(* - - - -

L-- - tub ./ cap. c haecas"* - 2(-) 2(-) 2 ( '. - - - -

c t ;s f asciar:s - - - - 3(0.1) 16(5. - 2' i 26(4.9)a

Coll ebala - - - - - - - 1(-)
e-x* e-!s !!-Sara - - - - 1(1.7) - - 2(26.9)

,q ,,1) -c - i .,inic ers - - - - - -

Cori7.1:aa - - - - - - - 1(-)
u- er--sre'e -hste-e s - - - - - 1(o,9) - :(o,7)

6!-s-afa sp. - - - - - - - 1(-)-f

see e'-is spp. - - 1(0.5) - - - - -

c= i - - s : -net t-e--is 1(0.3) - - - - - - -

P c s '"s sp. 3(-) 3(-) 2(-) 6(1.1, - - - -

r - + - -~ s dete m 10(3.2) 13(3.6) 14(4.6) 119.n 1(-) l '.- r 1(-)-

r--t ---f rv c--2s nr. fui r s - - - - - 1(-) - 1(-)
* f ---t-H iae s e d es t _ s - 1(-) - - - - - -

Ps! r fa group sp. - 1(-) - - - - - -

h sp. - - - - - 1(-) *(' -

err'' fx spp. - - - - 8(-) 193(-) 7, 1(-)r

co-i '2ris " frei-fen I.(193.2) 3(1*6.1) - 2(M.9 - 1(-) - -

Pist:f sp. 3(-) - - 1( ' - 7(-) - -

paha*-iu-' sp. - - - 1(*) 5(-) 13(-) l'-r 1(-)

* g antizatton not possible; certes organts: p;esent.
** !=ature tubificid with capillifor . chaetae.

Q . \ 3
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Table 1.2-15

:rters and milligr.a s of bio . ass, a ( a ), of benthic creants-s per P . ar trab (5D c:2) at Station 'M.;.0 -11A1,
April !)76. Dashes indicate species not preseit or to weight measure e:t rade.

Late 6 April 20 April
Ti e 1045 1004
Air :* p. (r) 19.0 24.5
'.*atu r Terp. (c ) 2.0 ?O.5
Die va! ted exv,;en (pp=) 10.3 7.9
pH 8.s 7.7
Secchi Di<: (t n) 30. 61.0 *

Ri/sr frJ4e (ft) 6.0 4.7
Subs: rate :SJ, :etritus, 5::e real !bd, * etritus, Ceal
or.;s.3c, a 3 r n i c m

Turteilaria - . - . .:".3) . . 1(0.:p
!!e ertinta - - 2(-) . . . a .

t~- 1 t:13 f.r s e il i s - - - . P= . . .

d ' ret < chert - - 2( ) - it.) . - -,

Li- '-tiua clapare 4fa,,, - 1( ) . - 12(;.7) 1(-> It(s.7).

1. ''."eetatert
3(0.0) $(.) 3(.) 1(.) 12r2.7) $ .i 91(51.7) -

1 f t,nug - 2 r. ) 2(.3 . . 1(. ; . .

Li~ c ting <pp. 20(13.33 6(.) 3(.) 4( ) ~3(9.9) 5(.y - 22(17.4)
7.fr v iew niittwea<,, . . . . . '. (1. 6 ) 2(0.8) -

it=. Cub./c ap. chaette ** * - - 1 (. ) - 2(.; - .

Fel" * ell s cloncita . . . . . . 1(0.61 -

,ti. ft esta . - - - 1(.) . . .

Erpeddettidae - 1(.) - . . . . 3(29,$)
* w re^ dell a eterasts-a - . . . 2(21,1) . . .

Ort- elad'ug (o thac!9 hst sp. - - - - 1(-) . . -r

cr---e.c h t rancmig nr. Ln - . . - - - 1(-) .
*

P'ie9 5sectra nr. obecte's - - . . . 1(.) . .

c -t-Neta virrinica - . . - 1C(357.0) :(15.5) - 3(103.9)c

Wic .4 t ims a - . . . . (.) . .

Pistitu ,sp. - - . - 1(-) . . .

Sr a..t n sp.s 3(.) 2(.) . .
. - - .

* Quasti:ation not posstbie; 4enates crgants2 present.
** 1xature tubtficid with capilliforn chaetae.

0]O
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fable 3.2-;;

Whe rs a. * - f ! ! ! a:ra- .s 35 s < .2. ,, t.4 3, e g g,, 7,gg ,,g,'ns per hes: :;rab 5 0's c 2 , ,g :g ag ge 3 -~'.;'n g a .June 1976. u ..s inetcas, ;,.;,. nog p.esent er ra se yht reature en: a.e.

,
.

' * * " *

U *tc
1 .:nsTina- 15 ' u r.e
% 5', 8

Air Ten. . Og2r;
3;.5'.'a t -r !c. . 23.0
19.5 23.0Di m ! v4 . c. ' ; r. , ,.4

PH 7,;
b.'-* M ; l'c " S.O

63.5River Sta:e it. 35.6
5,1Substrste g, ,1

Po! v te
, %d, ;etritus. :-., rea! *b , Detritus, so e Tand, f.rre Gravel

_ g r S A g rsur% 114 a . . . 1,y , . t (. ) . g,,,.Nenert ine a 1,.. !%5 s . . . 1 (. ) - .

,

Pi tr .i t e ? ? * r. + --
M.aton

- ?* p p . . p p
~4(-) 6(-) 11'.f 7(.) S(1.1) a (. ) 15(1.1)

.

arete >-af< 'r-ft . . . 11., . . . 2 3 '.O . 5 )J.l.i ?-.t- .
3 (. , 7(., 3 r. , I V, . .

i
tr.) tr.,J. et inm:< St., tr.i . 3(.; . . :(.) .a. ir; e'''.

. . . tr., . .. . .f a-n.a f %:
Sta n n a:.2.t m :j_c3

. it., . . . . . .

_

... .
. . . .s

. t r. )Lh. u rt' - * - -. s -: e ' w a . 13<3,ty . . . . . .i. f.offre:'t*-
1.2. ! *. 5 : t :(19.3 i 6912.6, . 7(25.3. ;;t16.0h 11t'15.0) 1!5(34.31 l'3r:7.5)Li frert !m *. .,. :e.3) 229i51.3 35) et.e. 159(27.2,

pik t re v' t-4 <-.
. p-g, - . 3 go, g

.:''45.9) 559(70.36 27s(57.t r a '53. 0Pe la , - ._, ~.:.< .. .es < . .
. . gg., , ,33;c.. . . . . . .En. tub.ica.. t ae:aew* - 1383.1, O r. , . . . . 3 :. .Delchfet t a e? -- ca _.S.)) 1(2.3) !a; ;

lio.1) 15(6.0) 5 (2. '-) d'C.?)
.

F+ bm la s;, . . . ; t 3, ,, ,Erpubdellidae
Iro.6. 3<c.9) .:. .) t<.s :(1.1) 7(7.0) 6(25.7) 6(3.01

. . . .

Ma re. ' de ! ! a . 9 .- .~ y . . . 2 (; <. , ,ri ,arus <..- .e.- 39,;, 3(o,g, gt;.1, 33(18.5s 27(5.') 90(.*6.4) 6) (1" .2 ) 7 (15.9)
. . . .

Peva a e.u a .. - s t . . . . . . g(.3 . .Ceru les tsrt: z tate . . . . . . tr.3 .cc*,s =r: * ,
. . -( ;3,c. . 1(150.0) - . .Fr*" + fs s; !/0.5) 1(1.e, . 1 (1.4 , . 3(3,33 a(i.7) g ,3 )Pr* t a ' trs sp. . . t r. , :(n,;3 3(c,9) 3(.) eg.).Abl ade. i a =r. - * ns-+ r., . . . . . . g(.) .ptthoeladius ~.t r-l e . 5:. - 1(.) . . . . . .f-< ec erv t a c ' -. 9:. . . . g(.) . . . ;g.)Ch iraw - := - er ~: . :r.) 3(.) 3r.) 3(.) 1C(0.2) 11(0.8) 25(6.0) e:(7.1)f.. dec or.:. p. a . . 3 < 2,g . . . . . .Crvntec5tre.- s r. g 1(.). . . 6(0.9) 9(0.5' 7(-) 3(-)[. nr. f ol - * r.;a . . . . .. . t(.) . .Civttoter? Mee s;. . . t(.) . . . . .Wrntec hia sp. 7. a . . . . .

t(.) . .Pirac t aeere: 2 s;. . 1(.) . . . . . .Phae m sectre er. -*.edte.s 3(.) . 7(.) g(.) 5(0.8) 16(0.8) 5(-) 12(. )f. nr. *ed f e- ; .7a . . .
t(.) . . . .Polynedilir- 54 terale

Pal medili:. sp.
. - 1(.) . 2(0.1) 3(0.1) 3(.) 3(-).

t(.) . . . . . .Rheetarrrearw, sp. . . . . . . . gg.gTanvtarsus rp. 1(.) 3(.) 1(.) 2(-) 4(0.2) (0.2) 8(.) Ot.)Ta ny t i rsus sp. r;;4 . . . . . . . tg.ipi aliu 2 sp. . 1(-) . . . . . .Phv94 sp.
Con tohssi. -irr!- .a

. . . . . .
t(.) .

3(62.8) 1(36.9) 2(46.7) 1(57.6) 8(293.6) 9(516.0)
-

Ej td M- sp. 1(.) 1(.) 2(.) 1(.) . .
* t . .'5. 4 4t

3(.) I t .1%Macrim ?p. *(.) 9(16.3) 1(4.4) 4(13.8) 8(21.9) 9(18.0) (-) 7 -it

* Quantizatics r: possible; :e.ctes crCanism present.
** 1ramature tshi'icid sich ca:It; fer-n chaetae.

'-
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Table 3.2 18

Debers anJ stiligrams of St." ass, 8
, ashes inJicate species we present ar w weight var.recent cade.(:,.i. cf bent *.tc organis=s+r Panar grab ($29 cm ) at Station -'*-AQ1-11Al,July 197f.

Date
Time e J sly

20 July
03L0Air Tenp. (C) 0335
23.5Water Terp. (C ) 23.0
24.5Dissolved thygen gppm) 24.5e uPW 8.23.0 '

5eccht Disc tes) .. 8.5
23.4

. P.tver St.sge tit) 15.2
Susstrate 4.7 4.3
Replicare ".aJ. 8anJ, " cal, Detritus h.d. Sand, Coat. Detritusg t c g 9 r %

-
Turbe11arta Ig.) - 1(0.3) - - - 2(0.4) Jga.1)Nematoda 12(0.2) 11(0.5) 10(0.1) i t.0' - 6(-) 5(-) 2(-)l'r .atellt cr A tlis s

Pe-

kl.TJdL11.ua P - *iate-t 99t15.3) 10(1.3) 58(11.1) els!+.5) 29(7.6) 63(10.6) 40(4.6) 7?(1*. 4)

- - - P - -

1. nL1;!Ltri.L24 1261.$) - - l'? . 2.5 4 - - - -11*JE.1Lil"* *tp.
197W.44 '34 * 2.9) 138(26.5) 12 24.5) 13S(36.2) 216(33.S) 159(13.2) 305(57.5)tre t. sce t ., m tt i te,.;2,,a 1(.)I'clo w tia .t arie- 1(.}. . . 1( ) . .! 2.es *(. 9) 16(6.4) 5.2.en 4(2.2) 7(2. ) - 9(11.8)Erpotde:11Jae
}(e.g) agl7,$) 14 00,1)Carnarn f.i.e t y;;1 140.1) 3(0.3) 12(5.9)

5(24.2) 7(3. 8 ) 1(0.6) 2(34.2)
.

ces.rtiz .p. -., -

1(. s . . . . .- . .

- -

IrocliJina sp. .
Ig tChiro-w-<te '.s -.

. . 1(.) . $(1,3)
.

1(.) . . . 3(.) 7(1,0) 2gg,2)
.

f rvetac h t r 9.m nr. ''t.1r t m - - - . . .E. nr. t ,1
3 ; 1,e) 3(;.0) 5(0.6) e- S

. *(0.4)Paracti3 ret 4 sp. 3(-) 9(1.2) 17g).3)2 .) . 4 (o,5 )
.

-

P sc%eacc u.3 nr. . Nd;e ** - . . 1 .S

. . . . 4(0.5)Tolv:'edilng ..iMc vic . . . .

1. =c a l arne.i
. . . . . . 2(0.3) -. . . .Csnt-hi< t* vtu tste s 3t31.2s 4(I M.5 ) 1(50.4) 1(-). 4 o.5) -t

Pts f a t : i sp. - - 3(147.7) 4(207.7) 'g172.7)1;g.) .g.) 2(-) 2t-S 4(183.0) - 10 (-) 2(-)loh 2 e ri o_Pi sp. es3.2 It-i 1(-) 2 s!T.c 4 5(2.0) 3(2.6) 1(-) 1(-)M * 'ot Available.
* Quanti?ation ivt missible: Jewtes cr1:a:iss present.

gam o 0

. . . ..
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Table 3.2-19

Shambers and milligra=s of biosass * (=g), of benthic organisms per Penar grab (529 c=2) at Station ITAQI-11A1,A*g;ust 1976. 11 ashes inJicate species not present er :n weight r:easuremene made.

Date 3 August 17 August
Time ON5 0900,
Air Temp. (C) 21.0 19.0
Water Temp. (c) 21.0 19.0
Dissolved oxygen (ppet) S.7 8.9
pH S.O 8.0
Secchi Disc (en) 30.5 15.2River Stage (f t) 4.1 4.5Substrate Nud, Detritus, Some Sand Mud, retritus. So=e Gravel, Coal
Repl ic a te * A B C * A ? c 9
Turbe11 aria - - - 2(c.3) 13(4.5) 1 g.3) 8(;,;) 3(1,;)
Menatoda 14(0.7) 9(0.6) 12(1.0) - 11(1.3) 9(0.3) 8(0.6) 9(0.5)
t'rnarell a gr1ellis - P* - - - - - PLiwdr t iu s hof f--e f = t e*i 122(33.8) 99(18.2) 4(13.2) 69(17.0) 13d(29.7) 129(27.7) 71(9.6) 308(40.7)Limrod-itus spp.

92(25.5) 211(38.9) 115(39.2) 147(36.7) 175(37.7) 19:(41.5) 172(23.3) 351(46.4)Peloscelet ru t tiset sus 1(-) - - - 1(-) - 1(-) -

Tu51fes tabifez 1(-) - - - - - - -

iman. tub./ cap. chaetae** - 1(-) 1(-) 1(-) - 1(-) - -

Helebdella elongatt 2(0.2) 1(0.6) 1(1.0) 4 (0. ') 5(2.5 ) - - 1(0.5 ) 6(2.8)
.

Retebdella spp. - - - - - 1(-) - -

Erpobdeltidae 2(1.8) 1(3.8) (10.9) 4(45.9) 1(0.5) (4.0) 1(5.7) 2(12.2)fearrmus f asciatus - - 1(1.0) 10(3.3) *7(6.4) 04(1.0) 8(0.6) 11(0.9)Decetis sp. - - - - 1(-) - - -

Procladius sp. - 3(-) - - 8(1.6) 1G(2.0) 5(2.0) 1(-)chirene,s decom 1(-) 3(-) 1(-) 2(-) - - 1(-) 1(-)Crveteen tronows nr. fulv9s 7(-) 2(-) 3(-) 2(0.4) - 3(-) 3 (-)-

C rve to c 5 t renems spp. pupa - 2(-) - - - - - -

neet mtee5f ronoms vut eretus - - - 1(-) - - - -

fjtraclede,etra sp. L'-) 2(-) 1(-) 2(-) - - - -

Polveeditn scala-nun 1(-) - - - - - - -

Physa sp. - 1(-) - - - - - -

corf oMsis vireinica 2(53.9) 5(220.1) 3(130.2) 4(011.3) 5(251.5) 6(M?.2) 12(455.5) 8(473.3)Carve le-A dec isa - - - 1(- } - - -
Pisidium sp. 6(-) 03 (-) $(2.4) 10(2.5) 36(9.5) 05(3.9) 15(-) 22(9.9)Sphaerium sp. 1(0.9) - - 2(1.7) 3(-) - - -

* QuantizatfJn not pessible; denotes organism prese:t.
** Iacature tubtficid sith capilliform chaetae.

D'D 9 D ~WV 3

%J c Lf -
a
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Table 3.2+20

na:: bars and milligrams of bl mass. * (eg), of benthic orgaatsas per Ponar grab (529 cm2) a Station Tyt-AQ1-1Lil,
Septecher 1976. Dashes indicate species not present or no weight ceasurement maJe.

Date 7 September 21 septe=ber
Tine 0850 0555
Air Temp. (C) 15.0 17.5Water Temp. (C) 19.5 19.0'

Dissolved Oxygen (ppm) 9.8 6.4
pH 7.8 8.0
Seccht Disc /cm) 27.9 30.5
River Stage (ft) 3.5 4.1 -

Substrate Mad, Detritus, Some Coal, Gravel !!ud, Cerritus, See:e Coal, Cravel
Feelicate A B C D A 3 C '
Turbellari. 2(0.7) 3 (1.0 ) 11(3.5) 12(4.2) 5(2.2) 1 9.9) 1(0.7) 6 t l . .' nNecsatoda 5(0.5) - 13(0.8) 1(-) 1(-) 4(-) 13(0.8) 3t0.9)traatella cractlts - - - - - r P* -

ti nodri tus Mf f-eistert 5S(10.4) 206(27.1) 132(23.1) 142(26.8) 145(13.8) 21(3.3) 10(1.1) 13(1.D
*

ti rodritus spp. 303(54.5) 356(46.8) 279(48.8) 371(70.1) 726(68.9) 15;(24.5) 139(14.9) 306(4'.6n
Peloecotes iltisetosus - - - - 1(- ) - - -

Petc Nella el m ara - - 1(1.4) - - 1(2.0) 1(0.8) 4 (3.1)Peteboella sp. - - - - - - 2 (-) *

. ErpobJellidae 1(6.Os 2(18.1) - - - 1(11.4) - 2(3.3)ra rurus fase tatus - 2 (1.1) 1(-) 2(0.2) - - 2(0.2) -

Con has *eteiceos - - - - - 1(-) - -

Proetsifus sp. - - 1(-) - 3 (-) 4 (- ) 2(-) 2(-)ch irone- as gs 1(-) - - 8(0.4)- - - -

c. deenrus pupa - - 1(-) - - - - -

crva*ehironnaas nr. f.stvus - 1(-) 1(-) - - 3 (-) 2(-) 1(-)Parac ia f arel-a sp. - - 1(-) - - - - 1(-)relvaedit m halterste - 1(-) 1(-) - - - - -

h sp. - - - - - 1(-) - -

Ferrissts spp. - - - - - 1(-) - -

ceniebssis virrinfea 1(4.1) 14(281.2) - 6(193.9) 13(355.0) 15(315.5) 15(539.D
-

A alet 14 11:,o s a - - - - 1( , - - 1(-)ci Selc-a decisa - - - - 1(-) - - -
Pisidi m sp. - 20(4.4) 58(36.1) - 22(-) 14(-) 13 (-) 56(14.44sehserius sp. - - 4(4.4) 8(-) 1(-) 1(2.1) 1(-)-

% anti:stion not possible; denotes organism present.

I u
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Table 3.2-21

Nubers and milligra=s of biomass, e (eg), of benthic organisms per Ponar grab (529 cm ) ,e sg gto, ;3.AQI-11A1,2
October 1976. Dashes indicate species not present or no weight ceasurement cade.

Date 5 October
T Lee 19 October

0914 0855Air Temp. (C) 13.0 3.0Water Temp. (C) 16.0 9.0Dissolved Oxygen (pfe) 11.0 12.4pH 7.9 7.6seccht Disc (c=) *2.9 25.4
,

River Stage (ft) 4.8 5.3Substrate Mud, Sand, Oetritus nad. Detritus, So=e SandReelleate A 3 C D A B C "Turbe11 aria 34(12.4) 3(1.5) 9(5.2) 1(2.a) 2(0.6) 1(-) 1(-) 3(1.0)Ne=ertinea - - - - 1(-) 1(-) 3(-) -Ne=atoda 7(0.9) 1(-) 5 (-) 13(0.5) 4 (-) 5(-) 4(-)-

Plc. stella reae-s P* - - - - - - -
Li-mdritus Wi eisteri 11(2.1) 29(3.9) 20(2.5) 57(6.4) 17(2.6) 65(10.8) - -Li .9edrtius spp.

204(38.2) 329(40.1) 185(23.5) 421(46.9) 4Ef(73.1) 906(149.9) 471(61.3) 936(130.2)Peloscalex ruitteete='is - - - - - - 1(-) 1(-)Petov ella ele m es 1(0.7) - 1(0.8) 3 (1.8) - 1(1.6) 1(0.5)-

Hele5della sp. 4(-) 5 (-) 1(-) - - - 1(-) -Ergebdeltidae - 2(46.8)w rechdella nie oer m - -
, , - - 1(16.7) - - -

- - - 1(29.5) - -Hydracarina - - - - - - 1(- ) -Carrarus f asciatus 13(6.0) 1(0.5) - - 23(8.1) 20(5.5) 10(1.5) 33(10.4)Fe>1renia tirdata - - - - 2(40.0) 1(17.1) - -hve oesvehe chale sta 1(0.6) - - - - - - -Procladius sp. 1(-) - - - - - - -Cretochironoms cr. fulws 1(-) 3(-) - 4(-) - 3 (-) 1(-)Polvee111um scalae m spa - - - - - 1(-)
-

D.In sp. 2(-) - - - - - - -

- -

coniebests viret-ten 26(552.4) 10(290.9) 7(140.8) 6(345.3) 5(203.3) 1(71.0) 3(187.2)A ,nteota 11-osa 1(-) - - 1(-)
-

- - - 1(-)Pisicium sp. 7(-) 15(10.2) 20(9.2) 32(3.2) 11(-) 8(-) 6(-) 11(-)se5sertum sp. - 2(-) - - 4(-) 1(-) 3(-)-

* Quantization not possible; denotes organista present.
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Table 3.2-22

Numbers ami milligrams of bionass, = (mg), of benthic organisms per Ponar grab (527 cm ) at Station T:1-AQ1-11A2,2
April 1973. Dashes indicate species not present or no weight measurement made.

Date 6 April 20 AprileTime 1019 1026Air Temp. (C) 20.0 25.0Vater Temp. (C) 8.0 21.0Dissolved Oxjgen (ppm) 9.9 8.6pH 8.4 7.6Secchi Dise (ca) 33.0 76.2River Stage (ft) 6.6 4.7Substrate * nid, Detritus, Soce coal Mad, Coal, DetritusFeolleate A B C 9 A B r DTurbellaria - - - 6(2.2) 1(0.7) - - -remertinea - 2(0.4) - 3 (-) - - - -Nematoda - - - - 1(*) - - .-f. gig bretscheri - - - -

*

2(-) - - -3. variabilis 2(-) - - - - - - -Branchiura soverbyt - - - - - - 1(0.8) -Linnodrilus clarar-deianus 2 (-) - - 3 (1.4) 9(4.9) - - -1. hoffmeistert 7(-) 42(32.5) 4(-) 11(5.3) 19(10.4) 3(-) 4(-) 19(13.7)1. udekentanus - - 2(-) 4(1.9) 10(5.5) 2(-)Liemodritus spp. 3 (-) 31(24.0) 5(-) 18(8.6) - 4(-) 5(-) 10(7.2)
- -

Pelo9colet n ittsetosus 1(-) - - - - - - -Moore 65della microstoma - - - - - - - 1(-)Carr-irus f asciatus - - 1(5.8) -
!(-) - - 1(-)Cheu stoosyche sp. - - - 1(0.6) - - - -Chirennrus decorus - - - 1(-) - - - -Phaennosectra nr. ehediens - - - - 1(-)Go.ni,toba=is virrinie. - - - - 10(204.8) - 1(20.9) 6(90.1)

- - .

fohnerturn sp. - - - 1(-) - - - -

i J
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Table 3.2-23

'2.:ters and milligrams of bie= ass, = ( g), of benthic or-anis =s per Ponar grab (529 cm ) at station nt-rQ1-11A22
hv 1976. Dashes indicate species nst present or no weight c:easure=e:2t =afe.

hte 4 :*ay 18 2 Layit=e 1040 1057Air !c p. (C)
NA 19.0' uter !cep. (C) 11.8 19.8

.

*istalved Oxygen (pp=) 8.9 7.0pei 7.6
Secchi Dise (cm) NA

71.1
Kirer Stage (ft) 35.6 .4.9
fd strate 4.6

Nd, Detritus Mud, Detritust e-I!c ste A B C D A B C 3httellaria - 1 (0. t.) - - - 1(0.2) - -T.enertiaea - 1(.) - - 1(-) - - -5erate ia 1(-) - 2(-) 2(-) 1(-) 1(-) - -
*

Es:tyt raaidae - - 1(.) . - - - -. Nset rister c*taeamas - - - . - - 4 (-) -Nata 5re:<c aeri 2(-) 5(-) - 2(-) 3(-) 1(-) --

:. eli7 tis - 3(-) 2(-) 4(-) 3(-) 3(-)-

2. n r M ills 2(-) 4 (-) - 1(- ) 1(-) - 2(-) -

-

M tvf r.1 3-Setffculata - - - - - - 1(-) -3ra12-!:*a severbYi - * 1(4.4) * = = - -' *mf rilus elsesredef am:s - - - - - - 28(5.7) -f.. %-' % isteri 13(1.*i 48(6.9) 33(10.1) 10(3.6) 65(11.9) 98(1).8) 80(25.4)-

'. _fere-tanus 13(i.5\ - - - - 22(4.0) 4?(d.5) -I'_m - r:!us spp.

93(12.5) 249(35.9) 89(27.3) 39(6.3) 113(40.1) 524(96.1) 196(39.7) 49s(157.9)Fe' -= - l ex - St risetor s - 4(1.2) - - - - - -T''*5 NMfn - - - - - 1(-) 1(-) -1:22 tub./ cap. chaetae * - - - - 2 (-) . 1(-) 2(-)Fele 'ella eterista - - - - - - - 1(0.7)E. ;etfellidae 1(0.3) - - - - . - -% e-Net ta eternete a - - - - 1(19.4) - . .C ei.ap t fasciatus 2(-) 2(-) 1(0.1) - - 2(0.4) 2(0.5)P--c'.sflus sp. - 2(-) - - 3(-) - 4(-) 2(-)
-

Crte.---Ms spp. - 1(-) - . . . . .C-- %-!affus (Orthoelaffus) sp. - - - 1(.) - - . .ei-r ugenops 3 (-) 38(2.7) 6(-) - 4(-) 50(40.9) 21(14.4) 58(51.2)E. *e-- = puna - - - - - 1(-) 1(-)C- s-wi rme- as nr. fl.n as 1(-) - - 1(-) 1(-)
-

N.r u-r,eerra nr. ebedie s - - - - . -

- . .

1(-)? *.- +:llu- Mi tera t e 1(-) - - . . - . -

-

~2-r 1-* s sp. - 1(-) * - 2(*) - - -&-* 53*19 vittinica 4(53.7) 1(16.3) - - 1($3.8) 4(142,4) 2(23,$ )Pie t ,': : sp. - 3(-) 3(4.0) 1(-) . 1(.)
-

M ie-du sp. - .
- - - - - - 1(.) .

'a = :Ut Available
* *:x:ature tubtficid with capillif r:a chaetae..

, pp QR f C ~,_ n

:3
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Table 3.2-24

Sumbers and c1111 grams of biomass. * (eg), of benthic organists per Ponar grab (5*9June 1976.
Cashes indicate species not present or no weight ceasure=ent made. c=2) at station Tit- AQL-11A2,

Date
Time 1 June
Air Temp. (C) 0900 15 June
'Jater Terp. (C) 22.0 OS35

Dissolved oxyges (ppm) 19.0 23.0
p!! 9.2 23.0*

Secchi Disc (es) 7.8 7.0
River Stage (ft) Sn.4 7.8

40.6Substrate !.1 '

Perlic ates N d, Detritus. Sor:e Coal. Some Cravel 4.1
Hud Detritus Some coalA B C 7 A 3 C 9

Turbe11 aria
- - - - 1(0.6) -

- -

Nematoda 4(-) - 6(-) 1(-)Ple atells_ m 2(-) 2(-) 1(-)
--

?_ etconaty h c M t - P* - -. -

2AL1 brerecteri 1(-) - --
-

2. ettnzuis 4(-) - 5(-) 4(~) -

- - -

* -

2. variabilis - 8(-) 2(-)
- -

-
-

- - - -Paranals.(1131 - -
3 (-)-

- -
- - -Slavina appe-*feulata

- -
3(-) F -

-

31eodritus tem letont_ 1(-) 4(-) -
- -

-
- -

Lirodrilus chu refetanus 1(-) . -- - - - -1. hofeetsee-t 11(3.0)
77(18.2) 133(23.7) 12(5.5) 10(3.3) - 19(6.0)

-

1. ndeke-ia ms 42(11.4) 83(16.4)* 115(27.2) 300(61.7) 37(17.0) 21(6.9) 64(41.7) 130(40.61
.

LLa odriluy spp. - -

189(51.4) - - - 18(5.6)
-

2. m ittseereus
- 691(136.3) 269(63.6) 699(150.7) 261(120.1) 63(20.8)52(33.9) 278(87.2)

fele=celey feL23c
- - 1(-) --Tub (fet qubtfet 3(-) - -

- - - *

2(0.3)-

Megadrile 3(-) 3(-) 1(-)
-

1(0.4) 1(0.3)1:25 tub./ cap. chaetae** 3(-) - -
- -

-

-

- - -

Peleboellt el m gaga 2 (-) - - - -
4(-) -

-Erpobdeltidae - - - -

Ca mms faaef atus 1(0.3) - 1(0.5)
- - -

1(0.2)-
- 3(4.6) - 1(0.6) 2(3.7)1(-) 1(-) 1(-) 4(o,9) 5(3.2) 2 (1. 6 ) 9(3.5) 10(0.9)

P oeIaffus sp.
frfeccoms spp. 1(-) 3(-) 3 (-)

-

Drehocladio_s (orthocladius) sp.1(-)
- 2(-) - -

3(-) 2(-) 6(0.6)
- -

Chironm (esems -- -
- - - - -

- -

5. decor *s pupa 20(22.2) 71(35.4) 17(8.3) 3(8.5) 329(81.8) 41(13.8) 17(4.1) 72(25.3)
1(1.3) 2(2.1)Crwrichtre 2ms nr. futwss 1(-) - 1(-)

-

D aenon eet a nr. obedtens
-

1(-) 1(-)
-

Pelvoedile tatteraig - 1(-) -
1(-)

- -
- 4(-)-

Rheotanvtarsus_ sp.
-

- - - - 1(-)
-

6(2.0)- -
-

Te,vta rsus sp. - - -

-
- 2(o,2)-

D.Ita sp. -
- 2(-) g(-).

- -
-

sic-tot ast s virrinica
-

- -
-

- -

- - -
2(0.2)

f amelo-a <'ee t= a 1(47.0) 5(232.9)-
- - g(-)
- -

5(232.5) 4(217.8) 10(400.3)l'isid tun sp.
- 1(2,1) 3 (-) g(-) 2(-) 1(-)

-

-
- 1(-)

Sp5:ertuir sp.
-

2(2.4) - 1(4.5) - 1(-) 2(-) 1(-)

- -

-

* Quantisatica not possible; denotes organism present.

-

**
Imature tubtfictd with capilliform chaetae.

p r A 9 f,0 . '9 3, D N' A l !'>

j@ bf
.dO 6
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Table 3.2-25

krbers and =illizra=s of bionass, * (cg), of leathic organists per Ponar grab (529 ce2) .c geacton ;g.Aq1-;' A2,
2aly 1976. -Asiaa isatcate species not prese t er tu veight ceasurement c:ade.

I* ate 0 'uly 20 JulyTime Oc55 0850a
Air Tecip. (C) 24.5 23.0
Zater Teep. (c) 24.5 24.5
Dissolved Oryp:a (p;ms) 2 7.3
pit 6.0 8.3seccht Disc r =) 58.4 15.2c
Elver Stage (fra 4.7 4.3Substrate Mud, Detricus. So=e Coal Nd, Detricus, Soe:e Gravel
Realleste # A 3 C 3 A B C 9
!arbellarta - - - - - - 2(0.2) -

Nematoda 1(-) - 1(-) - - - 1(-) -
itnnodritu, r*r i ercia us 15 (5.2 '. - - - -- 20(3.7) -

2. Mf f eistert 68(22.1) 91(31.7) 85(18.7) 62(18.3) 118(20.2) 48(10.8) 20(3.7) 17(2.9)1- udeke-iarai - - - - 20(3.4) - 102(19.0) 34(5.7)Li vedritus s;7 270(87.6) 272(95.0) 556(122.2) 311(91.9) 295(50.6) 337(75.7) 345(64.2) 372(62.9)re toscom rf t!= e--*-s 3(4.0) - - - - - 1(-) -

im. tub./ca;>. ca.netac= - - - - 1(-). - - -

Erpobdellidae - - - - 1(6.5) 1(2.3) 2(120.4) -

Ca m ru s f a s e f i--- - - 1(-) - - - 5(0.8) -

P-ociadius s3 2(-) 1( .e 3 (- ) 1(-) 13(3.3) 3(2.1) 4(-) 1(-)C5 i rom u s < e. -- s 24(8.6) 17(6.4) 3S(16.3) 4(-) 2(0.2) 6(1.0) 3(-)-

Crvstoch i re w = -- ' %:s 15(2.9) 5(2.3) 24(3.7) 2(-) 8(0.7) - 3(-) 4(-)Parac t adve:-a sr. 3(-) - - - 2(0.2) - 2(-) -

P31 m dilug 'iite r'e - 1(-) - - - - 1(-) 5 (-)f. halters e 744 - - - - - - 1(-) -

2. =c i t ae,___ 1(-) - - - - - 1(-) -sweareus sp- - - - - - - 1(-) -
cani.+ a s i s 'f rie n 4(166.2) 3(93.C) 3(92.0) - 4(75.3) 1(43.1) 6(194.3) 1(68.2).c Icola ILr=a - - - - - - 1(-) -

PisiJirssp. 2 (-) 5(2.1) 4(-) - - - 14(-) 1(-)M acritt, r. - - 9(3.3) - 1(-) 1(2.0) 4(2.6)-

M = %)t AvailaMe.
* Imature tubifi-i.: with capilliform chaetae.

g O

.
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Table 3.2-26
2

Nu-bers and r.1111 grams of bia: ass * (c:g), of benthic organisms per N=ar grab (529 cs ) at Station TM-AQI-11A2,
August 1975. Dashes indicate species not present or no weight measure: eat cade.

Date 3 August 17 August

T Lee 0918 0915

Air Te=p. (C) 21.0 19.0
19.0Water Teg . (C) 21.0 =

DissolveJ h ygen (ppa) 7.8 7.8
pH 7.9 S.2

Secchi Dise (en) 30.5 15.2
River Stage (ft) 4.1 4.5 ,

Substrate Nd, Detritus Mud, Detritus, So=e Sand, Coal
* CReelicate A 3 c 0 A

Turbe11arta 4 (1.3 ) 3(0.8) 10(2.7) 2(0.4) 2(0.3) - 3(0.0 5(1.5s
- - 2(-) 3 (- ) 2 (-) - 6(-) 2(-)Neratoda

P* - - -
- - * *

t'rsatells tracilis
Li nodritus M ff-eistert 70(21.4) 31(11.6) 81(20.1) t.1(9.5) 5S(15.9) 60(13.6)123(33.0) 72(15.1)

10(3.1) - - - - - * -

- 1. udeke-iam s ~

141(43.1) 103(38.6) 153(33.0) 102(23.7) 59(16.1) 30().3) 246(66.0) 104(21.9)Li-rodritus spp.
Peloseolet ultisetesus - - 2(*) 1(*) - - I(*) I(*)

- - - - - 2 (-) -

ten. tub./ cap. chaetae ** 2(-)
Weleboella deezata 2(2.0) - 1(0.2) - 4(2.4) 1(3.5) 1(0.3) -

- - = * * - * 2(*)
E.}inesta - - 1(5.7) - -
H

1(0.4) 1(11.4) 1(2.5)
rpobdeltidae

5(0.9) 5(4.0) 26(1.1) 11(3.1)Cama rys f a se ta tu s 2(2.1) - - -

1(0.2) - - -
- - - -

Pexarenta It-tata
3(0.8) 13(1.7) 2 (0.4) 5 (1.5 ) 12(2.3) 17(3.2) 11(2.1)Preeladius sp. -

1(0.2) - - - -

Coeloram .s acaoularis - - -

C5trwms decorus 8(1.3) 7(1,1) 5(0.8) 3(0.3) 1(-) 1(-) - 1(-)
- - - - * -

crvetoe5tny us str. blart-4 - 1(0.3)
- - 1(-) 1(-)E. nr. f;1,:s 12(4.5) 2(0,5) 5(-) 2(0.4)

1(0.2) - - - -

Piraciad*?+1-2 sp. - - -

- - - - - - -

Polvoedilun halterale 2(0.8)
1(-) - -

D ua sp. - - - - -

coniebaris virrintem 2(150.9) 3(156.5) 5(178.5) 1(103.3) 6(248.6) 6(342.0) 3(116.6) 11(511.3)
e nicola It esa - - 1(-) - - - 1(-) -

ca,elo a cecisa - - - - 1(-) - - -

Pisiditra sp. 6(4.4) 9 (-) 5(3.3) 4(-) 2 (-) 1(-) 7(-) 5(-)
1(-)So5aeri m sp. 1(1.0) 2(-) 1(1.2) 1(-) - - -

* Quantization not possible; denotes organiss present.
** 1:zature tubtficid with capilliform chaetae.

~ m,, t~

{'D
a o
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Table 3.2-27

Nu=hers anJ c1111 grams of 51= ass, a (q), of benthic organises per Ponar grat (529 cm ) at S tatic: "2-41-11A2,2

September 1976. Dashes 1 dicate species not present er no weight =easurement rads.

Date 7 Septecer 21 Septes:er
Tir.e 0904 0900
Air Temp. (r) 15.0 17.0
Water Tee . (C ) 19.0 19.0
Dissolv'a Oxygea (ppm) . 9.0 7.6
pH 7.9 8.1
Secchi Disc (c= ) 30.5 30.5''

River Stage (ft) 3.3 4.1
Substrate >fud, Detritus, 5::e Sand Stad, T etritus, Sore f as:, ".;al
Feelicate 4 3 ' S - * '

Turbe11 aria 23(9.2) 30(10.3) 7(0.0) - 4(2.1) - 2.--, -

Ne=ertinea - - - - 1(-) - - *

Ne=atoda 4 (-) 2(-) - 1(-) 2(-) - 3( ' 1(*)traste11a gracilis - - - - - P* - -

i t-ea d rit u s 5 -f ~~e t s *eri 110(19.5) 219(32.8) 20(3.4) 176(9.7) 20(3.5) 61(10.8) Sr 5 !;- 41(7.9)J, . u te v e- t e r s - - - 59(3.2) 10(1.8) - - 21(4..)
ti- W ril"s spp. 141(25.0) 379(56.9) 55s(91.9) 646(35.5) 219(35.%) 173(30.7) 2 % '- as 62(12.0)
Pelnseclev - Ittseto us 1(-) - - 6(0.'s - - 2(-)-

uele v etia e aazata - 1(0.8) - - 1(0.5) - it-- f 1(1.6)
-

"*1chdella sp. 1(-) - - - 8(-) 6(-) - -

Pla-eN'ella reatif era 1(-) = - % - - - - '-
trpobdeltidae - 3(0.9) 1(30.2) - - - - -
Ca- a r',s fise t atus 11(7.7) 13(3.0) - - 52(18.2) 35(15.6) l'*.- 1(1.7)Proc! v ies sp. 7(1.4) 7(2.1) - - 2(0.3) 3(-) - ;.:. 1(-)*

Ccelceanvros =caauta-is - - - - 2(0.3 - - -

C S i ran~-n qec a r :1 1(-) 4(0.4) - - 1(-) - 3 r- -

Cr-mtachirar? s nr. h 1(-) 3(-) 11(2.9) 1(-) 3 (-) 3 (- ) - -

Parrelaoncel-a sp. - - - - 2(-) - 1(-4 -

Pol med ilu- ec alaa~m - - 2(0.5) 1(-) - - - -

h sp. - - - - - 3(-) - -

errissia spp. - - - 1(-) - 1(-) - -
r

Centebasis virriafea 10(460.4) 8(257.1) - 3(67.1) 23(301.5) 2S(1660.1) 11.t2t.5s 5(213.4)7 mteala 11 rf a 1(=) 4(-) - - 1(-) 7(-) 1.,- 1(-)C A-ele =s dac isa - - - 1(-) - 2(-) - -
Pisidia sp. 15(-) 40(20.7) 63(7.1) 9(-) 17(-) 47(-) 5 (. . 1(-)S e aertun sp. 4(-) 5(-) - - 3(-) 13(-) - -

* Quantization nct possale; tenotes organtsrs present.

W Lo D
auoo m i
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Table 3.2-28

Mers and milligrs=s of biomass, a (=g), of benthic orgsnisms per Ponar grab (529 cm2) at St. tion Tit-AQ1-11A2,
October 1976. Dashes indicate species ::ot present or no weight =easurement rMe.

Late 5 October 19 October
Tim 0937 0909,
Air Temp. (C) 13.5 4.0
*4ater Temp. (C) 15.5 9.0
Dissolved Oe72en (pp=) 9.4 11.8
pH 8.0 7.6
Secchi Disc (cm) 27.9 33.0
Elver Stage (f t) 4.8 5.3
Su' strate tud, 2etritus !bd, Detritus

#tentfeace A B C D A B C e

Turbe11 aria 6(2.8) 2 (1.0) 4(3.0) - 2(1.3) 5(1.o) 3(0.1) 1(1.0)
Semertinea - - 2(-) - - - 1(-) 1(-s
Se=atoda 1(-) 1(-) 4(-) 2(-) - 2(-) - 2(-)
11- odritus hoff e!=teri . 35(4.4) 30(5.6) - 10(1.6) - - - 58(7.4

- - - - 10(2.3) 32(6.9) - - '1. ud e k c--f a nu s
Li ,odeflus spp. 259(32.6) 209(39.2) 228(39.6) 200(31.7) 220(49.7) 365(73.3) '22(88.2) 521( % .9)

1(-) - -Pa?secolet m itiser3*us - 1(-) - - -

- - - - 1(0.') - 2(0.6) 1(1.0)welc5della etenzsts
Pel&5 dalla sp. 6(-) - 2(-) - - ' 4 (- ) 4(-) -

Erpobdeltidas 1(20.3) - - - - - - -

Ga. :-a rt s fa.le f a tu s 2 (1.0) - - - 3(0.1) 15(10.4) 22(4.5) 6(3.7)
1(1.3) 1(0.7)P,draesveSe shalerata - - - - - -

Ptoetadtus sp. 1(-) - - - - - - -

Ccelotanvous sescula-is - - - 1(-) - - 1(-) -

r*thectadies (0- 53-iadius) sp. - 1(-) - - - - - -

Chi??Memis n u - 1(-) - - - 1(-) 1(-) 2(-)
r ~tec5irenom s nr. h 4(-) 5 (-) 3 (-) 3(-) - 1(-) 5(-) 2(=)r

m sp. - - - - - - 1(-) -

1(-) - - - - - -Per-insia spp. -

cceterasis vireinten 11(498.3) 12(-) 5(197.2) 1(4.5) 3(56.3) 19(908.0) 8(386.2) 8(372.3)
eicola Ifwsa 3(-) 5 (-) - - - 2(-) - 1(-)
F1 id t r, sp. 33(-) 2S(-) 12(-) 9 (-) 5 (-) 22(3.4) - 15 (-)

1(-) - 1(-)F9 t e- t u- sp. - - - - -

n

pgT@".
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Table 3.2-29

2::u.-bers and milligrams of bio-ass, * (:g), of benthic orgasis=a per Panar grab (529 cra ) at Station TM-AQI-ial,
April 1976. Dashes indicate species not presect or to weight ceasure _ent cade.

Date 6 April 20 April
Time 1036 1044
Air Ter.p. (C) 19.5 25.0
**ater Temp. (C ) 8.0 '- 21.0
Dissolved Oxygen (ppm) 9.7 8.2
pH 8.4 7.4
Secchi Di . (cm) 45.7 94.0
River resse (ft) 6.6 4.7 -

Suhtcrate Nd, Letritus, So a Coal Nd, Coal. Detritus
3tsticate A B C S A B C 7
:etatoda 1(-) 1(-) = . - . --

Enchytraeidae 1(-) . - - - . - .

M variabilis - - 1(-) - - 1 (-) . - -

Liredritus c 113a redele*2s 1(.) = * . - - - .

l. baff-etste.1 11(-) 10(4.4) 21(11.1) 20(15.4) 20(17.8) 39(12.2) 56(29.9) 38(17.9)
L. udek ri s,u , 3(-)-

10(8.9) - 7(3.7) -- - -

ti-adritus spp. 10(*) 19(8.4) 32(16.9) 39(30.1) 10(8.9) 29(9.1) 56(29.9) 10(4.7)Pelescolex mitteetosus 1(.) - - - - - - 1(-j
Tutifet tubtfew 1(-). - - - - - .

1:n. tub./ cap. chaetaee 1(.) = = . . - 1(-) -

a t f egerws sp. - - . . - - .s 1(.)
Praeladius sp. . - 1(-) - - - - -

P ae m sectra sp. 1(-)* . - - . - -

Ta,vtarsus sp. - - - . . - 1 (-) -

Cor.to5 asis virrinfea = = - - . * 1(68.5) -

P!sittum sp. - - 1(-) - . . 1(-) 2(-)
* Irt:sture tubtficid with capilliform chaetae.

F

h
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Table 3.2-30

*c=bers and milligra=:s of blocass, e ( g), of benth'c organis=s per Ponar grab (529 c=2) at Station D1-AQI-931,.

ay 1976. Dashes 1. ficate species not present or m weight -easurecert rade.v

:ste 4 v.ay l a ".a y
1,e 1102 1012

Air Te=p. (C) 9.0 19.0
^ ter Te=p. (C) 11.3 19.8a

11ssolved Cryge: (;7-) 8.6 6.8
*

pd 7.6 |a
fecchi Disc (cm) 71.1 35.6

-

Ziver ftage (ft) 4.i 4.6
hbstrate Mud, Letritus :had Detritus
:+91(cate A B C 0 A 3 e a

54=atoda - - - - - - 1(-) -

".19m Mia sr ec h t a - - - 1(-) - - - - -

"' set- aster ditr a12- 1(-) - - - 9(-) - - -

M br etee'a-t 49(0.9) 8 (0.1) 1(-) 2 (-) - - --

2. elimeris 29(0.6) 8(0.1) '(-) 25(1. ) 1 (-) - - -

5. varia' itis 49(0.9) 23(0.3) 2 (-) 1(.)- - - -

5111 sp. 16(0.2) 1(-)- - - - , - -

:tavira aree,diculata 1(-)- - - - - - -

ived flus e-elete-1 10(3.2) - - - - 10(6.3) - 1(->
* t-nod rilus hof 5e s re-i 29(9.3) 33(16.4; 16(6.5) 46(-) 80(35.2) 64(*0.0) 41(59.8) 40 ( 2's. e ,-

* ulekef a ms - - -
%

- - - - 10(5.2,s. .
_L-nodril :s spp. 48(15.4) 33(16.4) 39(15.8) 34 (- ) 101(44.5) 32(20.0) 21(30.6) 61(31. ps
M ioscelet - 21 t i s e re r-s - - - . - - - 1(-p
etfe- te ifer 10(3.2) 1(-) 8(3.2) - - - - 2(-)

1:::. tub./ cap. chaetae 19(6.1) - 8(3.2) 1(-) $ (-) 21(13.1)v 4 (-)-

e In51-11 Itneata 1(-)- - - - - - -

'rnru f asciat :s 9(1.3) 3 (-) 1(-) 1(2.7) 3(0.6) -(0.1) - -

''ac M rus 72.ctire m is 1(0.3) - - - - - - -

Me ta41:s sp. 6(0.2) 4(-) 7(-) - 5(-)- - -

" r t c o te m:? spp. - 2(-) - - - - - -

"et Melait 1 (Ort'-o *ef bs) sp. - - - a(-) - - - -

'niram m eego;;7 76(19.5; 32(9.8) 77(8.8) 33(10.34 309(111.5) 2!6(194.5) 90(82.8) 325(212.ir
'. dem ts pupa - - - - 5(4.2) 5 (3.3 ) 2 (-) 10(6.5,
** rstend bes sp. 3(0.2) - - - - - - -

99105451s virrinic a 1(42.1) 1(46.8) - - - - - -

2.L* t o tu, s p. - - - 1(2.1) - - - -

*a = |b t Ava ilat t e .
* ternature tubtficii with capilliform chaetae.

8'QIgggo
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Table 3.2-31

*Arbers and milligraca of bic . ass, = ( q ), of benthic-organts:s per Por.ar grab (529 c:2) at Sectirn TM-/q1-M1
.

Jtme 1976. :. ashes indicate species n:t present or no weight =easurecert cade. ,

Date
1 JuneTI e 15 June0917 8

Air Teep. (C ) 045'.21.5
'.'a t e r T ere . (c ) 23.019.0* issolved (mygen (ppm s 23.0a

9.0
PH S.07.9secchi Disc (cn) 7.394.0
River Stage (f t) 55.)5.1Substrate 4.1
P e- ? ir ate , ."ad, Detritus, Coal

* tad, i,etritusA ? c *) A 3 cTcrbellaria *
.

-::e-atoda
- - - - 1(.; - .6(.) 1(-) 1(-) 5( ) 4(-) 4(-) 3(-)Enc hyt raeidae 1(-) -. . . . - - ,-Arcreonals f ame41 4(- ) 6(-)

. -
2(.).

3(-)Ja_12 breeschert - . -

5. attanuts 1(-)
- - - 1(-) . .. . - .2. vs-1.btlis 1(.) 1 (. )

. .

28(0.6) -.
Para na is frtei 1(.) - . . -

2(-) - -.

3revMiera r.Eer.h11 -
- . -

f1 w ritus temictent
- - - - - 1(-) 1 (-;. . . . .Lf- w ritus hoffm treert 20(5.9 n 92(32.7) 174(40.9)

54(13.2) 58a(67.r') 13 r26.8) 286(39.$) 15L(2:.3)
5(0.3) - 1( ,

I! w oritus spp. 111(32.7) 5b(20.6) 289f6e.0)
99(26.1) 932(106.2) 3*5(ee.93 2 H(36.9) 201f27.6eP.t owniev -ilt f = erosos . - - 1(0.7) 1(-) - - -Tustfew tubirex 1(-> - 1(- > 1(-)!=s tub./ cap. chaetae" 6( ) 4(-) 2 f-) 5(-) 2(-) 21(1.3, "(-) 3(-,

5(0.J) 1(-) 3 I- >
.

( W res fasetatus 3(1.4) 2(0.9) 1(-) 4(1.0) 3(1.8) 6(2.5) 6(6.9) 2(3.5,mtinserws sp. 1(0.5) - - - 1(0.4) .
.st enel:st s spp. 1(0.7) 1(0,5)-

W ladius sp. 10( ) 4(-) - 1(.) 45(10.9) 3 r. ( 6. 8 ) 52(5.8) 37s2. 5)

- - 2(1.9) 2(2.0) -

rhironnais scec mg 10e (11I../. ) 84(92.5) 196(224.6)
II.4(140.9) 409(216.7) 324(151.2) 512(178.5) 223(115.5)5. decorus pupa 8(6.9) 2(-) 15(14.1)r 4(1,2) 2(1.3) 3(3.6) 9(S.2) 5(-;c - enchironc is nr. Ortvus - - 1(-) 2(a.1) . .Po f yvedi t trm na t tera e - . . .

.
.

3(0,2) g(-) . 1(-;Tsnvearsers sp. - - .

- -
2(0.1) g(->O.-tokas t a virein tes 1(60.4)

-
. .

Pisidiui sp. - -
1(54.8) - 2(5? 2) 2(99.7) 2(85.3)

Spherita sp.
l( )

- . 2(.) 4 (-) 1(-) -- - . 4g-) - - ;(,
1msture tubliteld with capillifor= chaetae.*
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Table 3.0-32

1 ' nar grab 6 e c 2
. e at . t at ion s'*- AC 1- St ,%rters an* nillitra .s of bic ass. = (a4 . cf benthis organts-g eer

Jute 1*IO. Tafhes imJLcate spec tre wt presefit er rio .esatic measure sent .aJe.

rate e .'u t y . J uly

tige 0413 t. *1 J,

Air Ter p. ic e 24.5 JA.9

-ater !crp. tC s . ' . . 's'

- ?tsectvvJ A vten sppes) M o.4

p!! 7. e P.9
4eccht Pass tes) e 1.1) 3".)

River stace (ft) 4.7 4.3
Substrate 'bJ. I'etritus ?tJ. . t r itu -

teat {cate L * \
* e

u
'

ett.ut 1.-. ..i./e -
* rtellaria it . to.2) - *

It**le-*li lk .atoJa 1(-n -- --

- - - - - - Ps* -f t. atel' a ree s
1(10.5)= - i-c w - n . .. r s 1 - - - . - -- ,

r ! itus t.- :et -i - tt.) t(-i - - - --

tief.7sti s 'r n m: nai e f e f a- s - -- - - - -

;,. Mr c .re i 6)(17.0) $6'5.06 90t:t.fi +e:10.:i 3'i( 6.d e * t:s.5e J. 11.66 11.s.:.
. - - - - - tois.7i ;t. t!.e s;. u*c.e-in us

. '.-rin ! r t i : s spp. %(25.3e 3 7fi5.ut 23t(51.si 207 9 3. + i 25 t as.6 e J;5 i-3. * * 1; 6''. J. J n e5. .1)
re'3+ cates .itiseresus *(0.1) t r. ) 1(-i ti.. !<-i 1. . - -

(- > -1-rs. t as. ic a p. e.se cae =* 1(-) 7(-) Ot-n (-) - -

1(-s - 1-i*ecaJrtle - - - - -

tio.2) -"e! a^ 3elb e t - nt a 1(0.5) - - - - -

1(0. nh im n :st.s - - -- - - -

1(5.-)h t i.2 1.- ats - - - - - - -

h h sp. 7(-) 5(-) J'-p 5( n 12t).u) 1+.. 7 1;(2.si 3..s

ant r.*v :s f er : .s 5(-) 17(1.7) 6(3.5) 3(-> 33(5.5i si. .52 ; * 0. ' ) stl.:)-

5(0.se 3( s - -c r -t < - : -w s r.r. : A vu s 2(-) 3(-)- -

Largelac el-a sp. 1(-) - - - - - - -

1(-e** t vaco t ' - ." alt e rale - -- - - - -

l(-)I21vt3fful sp. = . - - - -*

4(231.pe Of9d.;) 2 81'J1. $ ) ;(131.;)c atasets v4:staica 3(37.1) -- -

It-i - - - -n i e li-c a - - -

d t- 1(-) .? t s i t h:~ s p. 9(-) 5(*) 3(-n ; (- ) - i

t(-i Ofi.7) - - 1st.9) -.'. ';.Lt., M * p - 11(-) -

*A = 'et Available.

* Mn-tra astitative sa=ple.
** Quanti:at teri not possible; denotes organism present.
*** 1: nature tubtitcid with capillifors chaetae.
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Table 3.: 34

84 , of benthic organ 1.=s per Ponar .trab e 5 + t .2M.rters ariJ millistrs=.s of bi:==4s s. . 6 5 at station ' :-A.*-. 1,.

Septe: Set 1976. Dashes indicate species not present or no weight =easure ent :.aJe.

* ate 7 septe-ber 21 terteter.; tme 09:5 09:5
Air Ten . (C) 15.5 l 's . )
.'ater Te 7. (C) 19.0 19.5
71ssolve4 0xygen (pp=) 8.6 7.9
FM S.e 5.1 *

iecchi Dise (cm) aJ.: 30.3
River stage (ft) 3.5 e.1
substrate :113. Derritus "iJ. retritus
to-ttre*e t ' e ? t 1 *

hrtellerta ut.#t en .an 9t).Je 1(-) 7 0 . ' t* e').3' l'**

5ecatoda 1(-). . . - - - *

. --n e'', res stts . . . . . - P* .

M - .i tu s g- l et.ni . . - . . :(.) 13(1.s) .

*i- '-itus i_.9 etste-1 !*i16.5) 99(1s.1) 36(9.1) 21(6.9) 17:( 3 3. .') 10*(22.6e leh :5.7) 161 35.1
.. ufe e-ta 1, . . . . . 13(3.3 . .

'M-'r''un spp. 155t:5.7s 315t5 .61 19:(*3. t 15 0(;'#.11 12:(23.66 25;(55.: s O'*'>f;5.7 ) 35 ei*:. .
? 1 s--i., uletsee sas . . . 1(.) It-i 5(-> jr ,.

1*T:. ftb./ cap. 4;haetae" Iq=1 =. 4(.3 I(.) $(-p 1(0.le ) It..-

"el-'*eits ele-:sta 1(1.:n - - . . - -.
*

ei-'*etta p. . . . gg.) . . . .

IWar.s f asc'at s . . . . - . ItO.7) =

" 12 * *'s ! i-t a t s 1s6.55 - - - - - - lit.le
e etts sp. . . 1(.) . . . - .

?-'11 ' hs sp. tg0.;) (.) 3(2.13 12(2.;) 3(-) (-) 3 d.; ..

C e' 1~ u s s:agut nt, tt.,. . . . . . .

- t a'e s m- t a sp. :(e.1) , ,3. . . . . .

C'i-- s f ec t ru s 3er.7) - 2(1.4) 27(:.1) 73(6.5) 12tJ...- -

C.:I2- :' t -"'em s nr. igir.2 3(2.1) 6(5.01 a(-) 3(-) era.t.
- - -

? 1 etit - amitteste 9(, ;) . . . 1(.) - . .

f. scalme um pupa 1(.i - .. . . . .

C Ts.l s rarws . . . . 1(.i 1(.) ..

E-ni-'esti virei-t a 3(1*3.7) 7(3:4.;) 2(100.3) 2(101.8) :(103.0) 3(165.6. 7(350.1) es :t?.5 n
aivata tri . 1.ita 1(. 6 1(-) 1(.) - - - - 2.-.

2.*3't. .l.a 1.L u 1(-t 3(-p 1(- > t(-) - 2-.. -

?!1.rt a sp. :(-) 15(12.0) 6(1,0) ;0(-> 4(-) 16(-) 17(-) lat->
r'8efit9 sp. 1(5.5) - - 10(-) 2 ( 's 8(-) 4(-) -

* Quant szat ton not pessstle; ee sates organism present.
" Imatute tubtf tc td sat:t capillit:rs chaetae.
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v. - t e . ..t e s = , . t * e
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1565 194



5I r

l' u p'Y 0O') m,v
r

.
o

W . f(J I ''

146

!st le 9.:* l9
t e te. s v 4.s * e t et s er e e g a t . . .., . .;t ,...m.abere end perteet e.*sewe tt L e et veeth s. <t ees.eas .<..e. ted at

A tabes tw?*. ;aeaee 1sts.ete ese see a t peseece .
.- - - - - ..<e--__ .

:= s ; t ot 7. - s. ; : g; :* 6 * t l e; :*e. : 6

g %., . . L . . . .

$ i.I 13% . Jo 1s. == . ,e o!. .6
t $ .

tt ** t .' - e7 FTarte t t as te
4.eef t t ama 19 c.*9 I s .*

a . J. **? %...
t.) I s) ee . 3% ti! t..J ti

*a sa .7.* e s t.e i n a t s' .I . 4 6 1 * s.temet+As

1 . . . . t 1 A I'

L s t et r ea s :se * . * s s=
a s t

a rs !* se e ' .m 9 * 1 *1: e.e ! ts
*

8 . a. .

.. ;7
*

a 1 :- r.n I.. 4..a
* ** ..e .. I s . . .

' IC '.t*'la;t me,t r ..a. a ,L a *** . . *

a
* I 4..* 14 <,

.. . .*'s1A i; t . vri * *1 17 ' 1; .
t o is 1. . .3. e i . . .s 5.9 >+e . o .+1 1> . . $$ es t .
t s; .

-e . .I} var.a . is . .

'J s . ll * =
.' 1 %

1.Ala os.
p

g 111;3e&& ser t ti.La * *

e8 s . 4 .* I ..J: . J.Ot t .

la
e t . a wa . s Li.l;1
. . . . . - .-- n'a . . 1: ,F 3 6 +1 % 4

! *

I 4..I =
. . * ,

. .
A. .r...a 71. . . s t a *

e a 3 s .
* .=? ns ..ra g_gg-113

an s 4 11 * 19' ** .%1 9..$
SL .e s

. 19 *.s :j; r . .? t . . n t r-. . * t
. *, J 1) .

t ** 1e .. tie ., 1,17
,

'_ i_ t?f t;_a 6;;gtgg
ill 1. et tai .F s. te it,

=.) $ .? . .; es?F g g . ** L et?. pg to t v .. a fe !.*. *. 7 s esite 7:. e 4L. Lii-are e nr.

to. . . e. 1 ;' e.7e 3% s.Je .t : * * . ** .!! t,IL. * ? e tster.

.. .e s
. 1

. . . #L. ...-ia+_n
=

g, s' itis.. II;g
.

Il d tt 13 a. ;9 13 v.1) s; * . . 1e o ters!
' 8 ft. Jen as .

Sie 2 . *e ** 1 s9 De 0.35 :n
la*a,JLg La* L i e n . . . . . . . ,so

*

t weer s4 el a sse c
. . . . . ..v.

gigggi.eramms-t' e , .1 . : t e. . t*
% ..

rel.* .et t a et saars . . J .t t;3 0.5% te g se see o.lenos e se s s e

t .' . . I o n., .
- g e. q t

41 o.s sg. . : w ar a != 9 or 31 =

re'. *-er.a ev. t .

.'. ! . 1 . t .
. . .

sc t t!*ra
. . 1 ;g ..a7 :: e; . 1: . Itr. la e

t rpr* De;t a sse
. . . . o O cl . .

. . , I
9ner n * 'ella tif r.s t 'e.a

i :s . t 0.vo . . . g 3 .-t*

mverem av sna
A e*I'. .a s *rg11a I . . * . . . . . . . 1 e ,no

I J|. . . . . . . . I oea
,;$ It s. t . ,1rfa.A was op. * <.

s? C t. Se c.ne +;t :.e: :s: t.
Lg33nr.a t o.-t et 3

. . ! 0..t . . . . . t . ..

retteree:e
- 1 0.( t . . . t 6,uo?. .-. ten opp.

.p . J B*

*e L.9 t a t ..t sta & * :) e o.w. & C.C I 71 e . .!% .

. . . . . . . .
_

. se
0.

I 2. f . . . . . = . ! <.m,' s e s.* : n o pp.

;_r e- e- '' a ,* *T a t a se pup op. t * . . . . . . . t o . .wi'a 7;s .p.o

S e ut
1 C l C.Ct 3 C.Ut . . .

1:13i,;g;g"' - e e si t e 1 1 . . . . . . . g ,-e

ts r 13 - . . . . . t ,.a

tses a:ee
. . t : at.

e e at r evt'e op. la 0?, 1 J.cl . . t **t : . t to s. . g:

* *.c e L *d.A G r4 4, sp. & ;. . . . . . . . . 2 1
*

"! 1: s .. t.

o . . L. 1 0.c2 1 0.ub : .

g.. a orat a
. . t 0. 1 . . . t c,e

t 0.31 . . . . . . . . t .. o' ,r : sv se op.

LgIJL i's r e.a t w st r at a
* * . . t 0.00 . . . t u . ucrr t r.. . a es,

.
2 3. *1 . . 2 0.L1 = * 1 e.;t S 6.ol

* * . . . . 6 0. 0cgre*112 ep.
C. 0.Cl*

. . ' r ar* 19 epp. * * . 3 0.C2 % u.93
I C.;t 1 0 CL : 6..o'5ei r%n op.
t " .01 1 0.C1 . . . . . .

; 4.toP.-wettig op.
. t eme l. i t .~ rt a re t a : C.. . . . . . . . .

t **t 7 0.01 10 0.06 . . 4 0.o n & 0.w )
Lit 3ti:13 opp.

t 0,03 . . . . 0.tg
I C.C1 .

Fi :9 Me op.
. . . . t 0.00 . . . t c. os

r e: at sc-Pin op.
. . . . 2 -). 01 3 J.Le

1 0.01
C a t. ra n .mc r i-een L1 . .

Pr ..a.t.n op. 60 * 6. L76 3.12 49 0.31 1.1 0.*. see 2 .:S titt 1.):
.

. . . . ; y , mg
1 ;** ) 0.0; . .

Pa e t r, . e =.s op
. . . . 5 J 73 1 0.C t t 0.Lt

. .
v ' oram e un o. a2.. a r's
er a* . e -v a er . . i t. . i;* a m pg3 . . . t 0.00 . . . . 1 G .c4

S . L. 7 0.01 . . . . $ 0.05 17 w.5:*
** a e evia sp.

2 . .t t . . . . . . . . 0.ws
.ts-saa op.

. . . . . . . . t 2.01 1 a.ca
ve r *=e le d i t mee : 0 vu

C 'e 't;r.a av e re s tr La grew, op. 3.* t . . . . . . . .

et G . h> & 0.03 0.01 3 c.' 0.C: il 0.00
.

.t. erie 11a sp. A 1 . 53 . . . . . . . . 3 0.00. . . . . r .s o rp.

*. * >c ' a f i u s r t > r t ".# 1a 2i , op. 3 . 44 . . . . . . . . 3 0, ,o

*-tm = ' e a su n e er via . . s , o p. SS 2. .a S 0.06 4 0.01 1 :: 1 0.31 79 0.e,e

'a.e.etra i cemm s op. a * ._ . . . . . . . . I c. vu
. . . . le o.u

t 3. . ? 6 3.06 3 0.01
tsec e s e t o_n op.

*90 20.07 213 0.96 S &t . .? 9 It a+ 19.54 c1se sa .n l
't*9 7.1 $. . 0.01 1 . . . It , w:. tr. as o.e . es r . a*

* r . ... .< w i e c rgs e er . Liggi g II
*

L . *e . LAlg.a 22 **) 16 v .09 124 0.SF th% 0.76 131 0.to ots o. 64

lev ie . vet s " r.wrm.1 out mest an 1 .
. . t 0.00 . . . 2 0.vo

!! G.cl
' - ... .a t r e e g;te n t.e 11 . ;t 1 0.01 = . . . . .

. .' - * * * . * *
* 0. L9

I1: r-ttliLiLR op.

t,
. . t 0.00 . . . n . tg

* * *

, ,1 . . . . . . . . 0 . .,C * r-. " e sJ t rg3 e p.
. . . , . . . t.. a .e ..

1565 195



C C r' .T; (. o ' i \ ' .r 3TrA ,

U . .i | ,. 'g
| s - g | . i g

|

d U U b1j frL'.oo
- 147

.+ l . +
4

. 4.e t c .., .

** 4 . T - ' t. * *=a. *' ' * * . . ,.4 .4.. . ' to:._ *
anis.*.'.a er _. = _ '= N - % *

-
1 * - . ..#1.ala ;gati,;a es. =* i. 7 o tai tv e il .* '

i, e t e. .is.tr at m * * *
- . s . a e.'.au i ' t.t

e e

?.gir;: 2 ' u .''r4.e es.
- . . *

tre ** . 13ua IP * I *6. * 8
't t 'i.

*
*a,L*1 tit (.

'l ** *
..

*
1 )? 9.L4. at hv.a.t to 1e

*.
. 'a 4! it tieeyc

* ', .; $
I'.

. .
. . I* * .1 * 's

U.d f ' it.;, o.m op % . *:1 <

e .s er eiv
. * * e, = $

t *. '. '.1 f . : c
1.e* ter 3 g .a e . i 1 . . g, ey e s; . ,. . , e 9, , ,

*

.e . : _ .,e er .a ee . <l . .U ! =

.' . . : , ,,

1 3 4g
.1.r u ' n..*

* z . s

.
2 stee

1 .
t. .

- ?.r _ y a, .,e e p i e . .
. *CJ*J ** . * 9 '' * *

* * .'3
. $. 's Le',,,,-'t;ee g e m 4 *

. .

r?Q :ttral !* :. * * *
*

. , g (!
. II atig erp **'s
* e 12.. .. 04 * i? . e s . - r;;>J l.te ts t.fAi13 I1* , 3

1.. e. .* *.
**

111.1 '! J * ca" t ! . .% * *4 e7.

.14 11.3 "1L 4(;*54.'.9 - .
*

.
* ' .a

. ".e''.* 1A t ite *
I .) * '

# 4 1I
,

.1 L . !l t? t 's
.41'. L M s'.it.s

* * * *
. 4 * . * t'l

*
si. e a se 6 ser .ee I e . . . . . . .

3 <h.tL'1.c 7 .iv 6 i := 11 * st
g a it.,g o p . 1 *,. ; *. % .t* ** .

'e . . . e t.,. !.
. * . . * . ;e

.tel---. 1**". s ~ m. _ -: _. ., l".*.i .
._

-

*

-ente e i*

et s.ae e e . e e *e .t e . +.=e e r < t t ow * m et o n. e * * - 9 t' e e -t s e.eet<es. et t'e . re. ertet rateet et e .* . a r d e ar + e '. e t ~t er 1 * ** *eews a ut. ete e:er lee vt t re ee -t
'r > ',._a. : at** > , , .

" ALI ' I 1 *.d . '.3 1* .. t ; .6 . .LL S . r t ' . . a. a r t ie132a =1 .: . 74 *.
.

i zt.1; ele t e,. S ei t ;% ? i qy ;,,. .. .,.g ;j,,

.. .e e.

1 'A *JLle' 2*
*

15 :. ;. * * . *:,arrar..a it*.u.gfat
;* t i t '.1 a * ? . .. s; :. ;t S., ;;

I, .. ., .
' tr.'.t %.t 2.;tzt

e.$,
*

15 e5 e . ;. ..''*P !** II &% ". 73 3,3

*

o.
***- t e l t a ?
34.12 t';%13 il

'.e . .
+ *.;* p Li.ig . * a a re *e t as t F *,e 4

221 t .*1'E ' h' . * * Of te f ar t
;;.

.avard Ltt.Le1.a to
-

1.12 ?? u. .;;5. Ott.it.: t se -

it :11* *

2 s.l.w. 3 87 .
.t.

* '.1 r * * f "f,a 2.J

. *tt **) ** ***
,;t , g;;
*. 3,))) 'Ibn ;.te l'Ptif ! .1 e p . * g *

7 g ;. ;g
**' 4. 8 41 Lt
Salt LilaAls ** 16 . . . .
*

*e .
It . .

.

y..f r i! ., d e e re *e i an._e
L.1/;., ?11:11; 491 e( ) not) .,1, $ !* , ;.; e e77,i. l '*f.* _i e'h.2 la M *: .?*rdt.3 Lees t et.s = !* t 't 19 tia 11 3. 'W e 'li. op

L Lt ** * L'< *ran
- !* 6a **

% q
1%, 31 n ; :. .

.

f.s i J I s' op- *
7 :4 *: ; .3: :.e

* vef<tts:

* ilt '1hiA1.3 * h. *
. . ..L% v;tA .3 s'e-ere'etague 11 en ett en .

.

.

i _'L e t o t e r t &)l ''te f!,e

".". ).3 3 *.e ,e :. w i a.. 6 1,2 .i
.

3 .t3 e.it?lf.at Law t er .s ? :4 is 1. 11, ;, 7 gg3

.

L* Li e :I .s et. . 25 41 e, t.e $7 :'t i i e (*ctat 2 429 1171 *: et :t 1:
'

C" *p- * 19 19 el 9: .ee ;+1

?* t.1 set

1 s tJ e.!1*Aa.!1 - til 2 . .' LUD'l.L 1 f.ieleff fe t ame : . . 15
. .

*
*e t '-e a s t e r s 992 t e* F *"*

. .
Syo se * ,33; .,gL C 3.t a.ss 67 . . ?3 :. is

.

. treatu f e ' . t it .* * .5 % : * *
:e.

".L t f !L 'l.J * P - -

' .1* "*fL.t I';t.r.Il
. % 484 19e ;*: ?) :s

.

**4 .=o t .&. et. .* 23,".'c... *p- 9
. 17 !) 21) ): 16

1565 196



1/.8

TeSto 1.2+ 1e

t ot tat e s af S t.--m e e e =u '.21 af t%e be twas t es e * e we is t . et the -a.r isverte* rere stat a ne, or t s t'.r e
.uteter te74. Ise'.ee isJt. ate steelee we treeest. . s o..etes arsaanes treeest *. - 6 4 t i.-t .etermanes'

are u - s a. .- =t

N-w t a tA t
' t n 'r tia * " e t et er t .;7.3 set t *. . .% .1 up.. :e., g ,,_

21. 1 17 ) . ...& f e . 4,
t > o's ?w * e

c: t a tu v r 2 - .a $;o; 1 3. e ::.. t 3:.. . ..,. . . J ., e t'.*.

!* A.;1*142
* - . -"2e* " eistert !!!.! 2.e.e *e.? sn.1 .;.. t i; . . .,t,.

* 'r*=n Ay *.!- g J. , ets e ;s,. if 3
* **

- e s t e v 1. . . . . . a 6. * . e i n st, . ;.,. ,.e 1*... ,*; e * I s. e.

N A tal:At
it a r t' e * t eistert 213.7 .e& 3... . er ,1 1812.0 11:4 7 tee? *.

se.? .e, .g .-e-vaa m t,i ..

*setsv.r....a !!!e.4 set.e t t. t er S ..s e714.1 s .. * ; eg.s g
.

N M t=tth2
t t. + e t * s t.'** e;ntert t.0.1 tt7v.a ,; 6.1 1434.4 *.* ? t '; b . .' !s?) :
tStr.s ,.s m ;$9.0 .e.; 74 e e.) 1.. .

G ai innin s . r s . -l. a * 4.2 ?47.2 J9?!.3 17).e.o 427) 6 7 5. . . g?f. e.

e
Nw!9
ti x ...51 e 6. < e's ert 112.1 el?.? M - 8.4 11I' ' ** * I 8 ''I '' '
e . s .t n . r . . r. e * 3175.3 v s 2.. ** * l*9 8 "d 9*I
r,-- * e sin va ra. .. a 141.8 ;IJ I 9'3 IIII*I ''**'' ' "'** *'$'

fehle 3.2 18

3twerett, e3 n valves at t'.e faer *tsvertebrate stat une. A*.rtt t'.rng4 s taber lef t.

*ra. r , e -r e - tr "i, 'e ' 1 e- <*

?* AQtetAt 2.75 2.2& 2. it 1.4) 2.M 2. 9 2.6.
** A;!=1A2 2.44 2.7% t.76 1.37 1.13 3. ; 1.):T* ACI 11At 1.74 0.49 1.&i t . lts 1.)! o.76 0.71
f* 4 ! 11A2 1.78 1.11 1.37 0.v) 1.lk 1. Fs t..,
n m .+it o... i.e i.6, i.i> i.e. 1.c. ..ee

;I! @K1) fIl

tui.ee er y, ea si.ii.rit, er etee see e-sitie.0 \(\
{@d{ |! , tD"OMTable 3.2 43 !in

- c, ) L1 U U b - - B
,ne,

between tee rac retavertetrate stattena es.1 pled April through
October 197 1975, and 1976. Prefta TM-AQ1- deleted for
table.

1974 83 1A2 64 197%

79 77 ttAt 44 Of

44 SS 83 ttA2 65 93 63

e7 ?t. og e3 <. . t s4 n es *

StA2 11A1 1A2 1A1 1A1 1A2 t tat glA2

77 7e vt et vit

89 75 60 ttA2

70 37 ItAt

1976 u 1A.t

1565 197

.



0**D
p[[p@O NLajgri p p

LIOI@l_ oaf
14)

fe?;e 1.? &!

e m;, ele a f verteru s, re18 4f eet S!w k deelse for mager ef
te se, es til t *.rews* 's t at.o r t ele.
|- .

a el.* - *^

tot to * s k l . . * *% - g
'teg , . e.1 & , .I',;L ($ ). 7. "* 4 15 *e.'Ito-e., 1) * t ' . p F I V. 89. .'s! 6.**ss2*,

t e rs t SJ 7.0. :f, Fise !!.... 1%

* Est.86 est et 's 'i.
-

t

- .

fe*Ie 1..' .'

e ee se s f geen w ee c f tese et t ? e w r atwerte'este -

stet: e .e s re * t .Jeat '.ea4 9 * e .'s m.. t t re 4 e t e s t . A!f t!t * r .e . e t -* ee l eie. *een vereer of tore .serescred
are a t star.fteestiv Jtfferett et*' .i'

t et t:a 21: e' l'Q ;*.At %At.

eag e. .f tese !& :* 19 :S :)

.* :e p ? 63

e .-eer t a cf een men er *f tese to eewi tu deze ' A.e tt t*.te.4% wtee- m wate4 f t ent %s se.le,a,:ssre 4e test.

. s. s. ,, .. ,e ,.a i . .
-

.,3 . . , . ,, ,..

t Apr * **
- * - - -

- e
a a a m .

; A,, . . . . . . . . , , . .

; .,, . . . . . . . . . . .

g. . ,, . . . . . . . . . .

t Na e s - e a e a a -

11 :n = = - - -

t Jet - = = - - - -

:9 pel . . . . . .

) s4 . . . . .

: y . . . .

,e, . . .

21 w . -

S Nt *

* : ee'. m ic et e. =t e s s e t t is e ss .
51 settle.ae et o.05.**

1565 198



d| d\ ,- .

"' "U I ' b ' Ju|
'

? r-

; mte s.: se 150

*%ree f as t w ama! y s t e o f ver tass e i n Jesa tt :ee a f Ly*f1' a del 21tti at e
eastwisversetrate stet tese, *ar thre.es %t,eer to'. ter wn &e**,

s ...e , , _ :_ _ 7 - --
!stal 7tt :e *J* );

t oer 2 ;& 95111 !! ?1 ** 1*: =*

res o 11 13 ** 50 t ..* A != l a

Stattee & 63 12ta. 15 ss:?1 Y. +4.*

Yest a :ete 2: 11 **?.? 81 te *

Tear a stattae 8 :o .em:S 3 F.1 t .. .* .

! ate e stattaa L. !? 1*.?6 u.)*e*. > ;''

fear a !ste a s tatt se et e. 91147 0 %8:3 8 **.

Creet 544 .) ettw 9.c ?*,1= ,

,
* eigettiaeu at v..).

- - .

.

in te 3.2 6)
*

Campes t see a f *,rg erit sts mass sena ttv a f ;,ier t t r e A f f e t e t ed. be veer e ' a, t'.r . :.ra teser l eia t e'e .e tne :,s.4e,t . man.. ;e .t.rese. s eet .r o . .,5
-

-

Te er 1974 l e t) teFt

*Jterst*mte "eas *esatte 31:416 1.353*% 3.S *we
--.-

.

fatte 3.2 .4

Caupartsee of t wortrwas seas Jenette of a- *4r tus Watsteri bv se:etts4 f ate a *dt t '.ra d h
otteter ll*. le*ee se tas -t asent * w as e m.;e :sa t se es.e teet .

_-g g.g--we <r ee en 1pa te _t ' ' , *
_

'

I *ar =e* . s ** a e . e e e e .e

!! P' y a e a e . . s a e aa

tJa e s . . a s . . -

I! tem a . . . . . -

1 J.1 e a . . . s .

It .Ni a : - . s a

Y( e a a : .

!! As s a . .

! Sep a a *

!! top e a

! %t .

* sisettaeo faret e:e or sw sss st:) so-ea ses sate.
-

** Oasi t h ates not osassfssant.
*** 51ssiftasas at 1, 05.

Taste 3.: 47

tr-oerseen of tegarttwte mesa e.setty of t f,q Jy _%f fsetetect et the mac retmetetrate
stattane W :tweent * wman-e n te m.ittra ne test. *sv tt.rew. wtober tv7a te76. *ese
f eastelee sa erweres are tot sisstitsaatte sif terest f / * 0.vi s.

frattaa LA1 IA2 991 11A: 11A1

*asarit>uais %es :mes try 2.sctF2 3. y.022 3.4;r.o, s Song, ) . . ),u. .

1565 199



151 0 '^''' (% rp
r ,i - s
I .) i ;ma -

t s I | U||, j 1)|||\ Q : ,
. e- s .e i o| p' 'i k||| , ,- . ..o.,. -

- u l) J... s - ,
- . . . .l J, -,.

*e 5

a .a .. < .o s. .
-
.. .

1 .. . s 1 n o.- -

.

. . . ,
.

e . ,
t.

. . ,, .
.

,
. . .

. . . . *

. .

--
. . . .

. | . . .. '

. . .I . , [
e,

., . ..e.
. g

e
. ,

. .a. e .e. .e.
.- ,

- < a e
t3

. <
*

.,
.

. .. e
- .

.
,

.
*.

e a
- . .f. .

.
. . . . . , . s .

|
. - .

.- *....
-

.. - .
.a . - e . ,

.

.. e .. .. .
; *.. .

.

.

s
.

-

,a
-

-

- s. .- 1
~

e
. . . - - *

.

.
- 4. |

.'.t
*

: . .*
.

.. ...
I.. . - - 4 . .%,

-. ..,. a, ,. .,

.. . ,
:

.
, - .

. .- ., - a.
,. . , ,
. .,. ;

,
r - 4 . -,
e a s

. .
, . .

. s

| .I
*,. .

.z, - ee . a.. ..

:. . .. . - : .- .

.- .# ., ,.e,,

a
*

g
. , .. . .. . ,.

s s. . a . . -.s- *
. *

- e-as -

- ,_ ;
.

s. '.. : - g- 4
, I. .s. r . .. -. .. .. . . i

.
. .

. . * . 4 . .*

.
. , . . . .

.
'.

.
. 4 - 4 ; ., , ,

i.
.

. ,. s.-4

.a ,. <
e -

#. .a...
|

e. a a. .e ..e .,,
. g ., e. .s e

: <. e . < -

~ . , . -.
,.. ..

r
- ..s< .. . . . -- .

. *~ . . .

. - . . . .-
. ,

.e : '. 6 <
.

.

Le e

-ea - .. *

. .,l
- -

. r
. .,.

g

e
.

.e.+
-

.. .
- 1 s -

6 -

- ! 8

-
.

. . -.-. . . .-
.*
-

^ | .i er.- ,.e,.
.. - r.J

. .

. - .a,.e - e s. J .-. - .
. . .

*
f .*j7 45 .*7

- .: : e
.:

.= - e. .i ,

-

<
e . > . a .r .- **e ^

-..
* ,, ' ,

..g .W
-

. . 't -

. ::. . -
- . . -.. r-., ei . .
.e . - e 4 -. -

a

- . b .O e



"
D 9"'RE'r'^1{1q,n

J_ d U b .ba
152

FALL
- ~ ' ' ~ ~

g HILL 1 S!.\!O
/ k IS!NO |

| e

1

ST. JOHNS
IT!A!O SA!O hrACll

151.WD

- |/

l.

: <
SIELLEY )
ISLA!O TMI!Cj

FISHI!C ,

CREEK

|
RED If!LL DAM

Penthog stations I

1 TM-AQI-1A1
2 T'!- AQI-1 A2
3 TM-AQI-11A1
4 TM-AQI-11A2
5 TM-AQI-931

T!!REE s

5 MILE .'
C0!a.* *ACO

CREEK

EASIICRE
ISLA!O ME

IIAVEN I
DAM

^ ^

FI.C'.'. .

tRIDGE

g I!.TAKE E DISCitARCE

500 m

Figure 3.1-1. tocation of benthic macroinvertebrate stations in the vicinity of
TMI!3

1565 201



o>er, e an .- .r

Nk hk
1's 3

n._ .2. a .. L._a :.

. .w . .,_ r' _ - - :.. -
_

.-. . , - , ... ..

- * - -. . . . ,g .g,,

na . w = O .= . -

.

111[ um 7/2 - - ; "

; ; .w=. . . .- ,
, , ~. .:_ . .

.

gg . . . . . .. . . , . ...

' r T AI W S"E 77 WITS -

py p. a : j... ww,

w' $ . 7 .
g,v. . r y

. f. . m.s/}t
z.e ..

8

. . ,.

$. .' I4 ' . -fe [* /31 [ *K, ''e

t M.: n.i ns - T
. ,

~;
' bkN.t

*y..

,j.'- ;
,

y///4 . :.; > .:.
,

< i :l
..
. . . > s.

..:.:.- ....x. ,<.:., - :.,:: -

.
,

, #6 "'
.c.

| .

-
.

Illiitti-

|
'

~ '

, i .
.

.
.

: i !,

| | '
.

- , , .
.,

;
.. .

.

. .

I

! .

t

i

,

b

|

s- .

4

!! .. J '

!s
N I

wh . . . . . . . . . _ _L._ . - . -

'

w.....u :-i.: :: .. s . i . :.,i .. ..: . 2 a i.:: .i ...

.,. .... .,.i. .....-, . ,......,.. -.....,....-,. . ..... ...a.-, e i.: ,-=., <<

et.bl.! 4l= s l l e. f t 1 .! I .e * As F.* ! *It'r f f t ' f .? f 91 11.**., A*T&i t i f .* . . *
. r . .. . r ge.

1565 202



D v 1(, u-.

$m wsNh
4 . ,

..

W

/ ' ;---3._.'.- ~

*,/ -

.. W_/.
- .-. , ~ = . - -

.

.y / ..

.

/-; ,t)y:'[:j.. .r..

"/ . t /:-
.. .,- -

=/ .
. _.

.#
, , . = - *- ~

~.lt- _ - - --

/+
/+- nkh-fw

ien'.
|ix6: . _f_ - -- .

- . , -. :.

/' x.==;=; p_ =. -| =.mf:_-;f. <.
--

.

--. c .

_u m.x:-r:y y
--

-/: d 7 . <- 9;fe/ j
.

$.,p: '

.. .,/
, ~.

.

, . '. . :. .'_/ , .-.)~^^'-
'

.*

a . z.. . 1 5 Te

|f. .. ' . f,.". J.
*- =__rr# 0 r-G t- F ?

. . 2--+-d':M. h' _b [ _,
L~ ' **

.-

/. 4m'/ .J-.4.n f -

Iji / $/:p:.|j/
'

..

E [.. '~
~ :/

y .s y . _ , ,{'.;) Ei?=flG E $
.-

- p =-

,. !$. . F
2'.'s!' /-\y =McW

-

. . , .
. :

:. i / ssp M j/
i

.,

.

$:i:. %
.-~.-.=..-1, 5. :,- sgy-:# ,

: s :~ . .. .
_

- 6- ,.n' g5;yri. og C-

7/- , ( I 5'o |;, =| ~ M 'M/ i
,

/ 2. :::,,f!'ijdfm -

/ E
'

. -
.

.:::s:: .:: .- ./ -
-

.
. .

,.
_ . . - - - , ,__rE----- .

2$:[- ~ i ?

/. / " { '=n=;=g h
/ :,:g:. k/$ -/ -?

~

.

. . . .,s '; ,.. *
: . .... . . . -/ .. -

. /WM.= 7~' ?b5 i- <
-

<

. : s. -
o o e o o ; 9 E A

-
e a n "

- 5 ayrvi JO CCC 1
N g

;
c

1565 203



-) 1 [1 ' ' .3 t ,,

e

d* '

155

&4 P. A'. ! *1 Al

{
seat.e: t es et t ent

i
e

y7......_..............................................
6 - ,
*

-
,

- tmd
| .

L.. .........%....

..

'...................
- ........ %... .. . -.= . ..

!
.

.- s fair,

g) ......m. . . . .. ... ... ......- . . . . . . . - . . . . . . . . . . . . .

e

'. %r

L - - ..
*

g ***hti 1A2
.

3 . . . . . . - _ . . . . . . _ _ . . . . . . . . . . . _ . . ........... ........
,

[ - a

.

k. 2|-----**---------"*% -
-

- - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - * * -

( L. - T ~ - a : ~~ . . _.
'

.
ii.....-.,..

.
_

. . . . _ . . _ _ , _ . . ... . .....__....... ..........

I -
>

- I
-

| N-Ag t t t A1
P

l
3.................................______...............

I.
.

I I
.

.......................:.........._._................_...m
*

.

.

. .

3 - ~ r ... . . . . . ' . . . . . . , . . . ...
_ tp...............,,.....#..,.%.. '

_ ...._. .....
e= . -.. j . , s. ..

I #

~

e
-

> a
i ** Ac t.11A2
.
>
I

,p................................................._.......
I
9

t

:........................._..................._..........
.t

. .

.-
.

.
~ ^ ~ - ~

.............~. .r./ ~ .w.~. _;.

.s _

y ,. .-s e . . . . . . . _ . . .g ... %...

. -

N AQt.t81

3 ............... ................._-.......-.....-....

.

............................_................... 4 ....

.
'|% o'

i
~

N ..%,

t L . . . . . . p . . . . . . 7. . _ . . . . .%., . ,] , ' . --
-% *[% . u. . . . . . . . . .. .% ..........

s % ~'

/. #s

Art *M . .'s . .1 Ar.; iIf OC T*

.T'f"10

rigvre 3.3 2. f tveralty st) vetwee et em retsvertebrate stat tes A;rtt through Wt:M ' 6*. . -),1975 . n,
sed lif e $ .. .-i . statve" ref ers to water gustite.

1565 204



156

4.0 A''3 TENT '.*ATN Ot'AT. TTY

The ETS, Appendix S, Section 4.2.2 requires that certain water quality

para =eters be analyzed semi =enthly from April through Octeber in conjunction
' with cacroinvertebrate studies. Results of the 1976 program are given below.

4.1 MTi'es

Surface water sa=ples for chemical analyses were callected semimonthly

April through October 1976 at each =acroinvertebratt station centioned in

Section 3.0 (Table 3.1-1, rigure 3.1-1). Samples were preserved in nalgene

bottles and sterili:ed ground glass bottles (fecal colifor=) in the fictd

and transported, in an insulated plastic cooler at approxi=ately 4 C, to

the laboratory for anal, sis. Water quality para =eters and cethods of

detemination are given in Table 4.1-1. Dissolved oxygen determinations

were made in the field with a YSI :fodel 54 0xygen Analyzer.

Geometric =eans of fecal coliform densities were calculated for all

possible conbinations of five consecutive samples at each station. These

were compared to the limit (200 fecal colifom colonies per 100 c1)

established in the **/ater Quality Criteria" for the Co=envealth of

Pennsylvania (Pennsylvania Depart =ent of Environnental Resources 1971).

4.2 Rest %Ts

4.2.1 PifY9frortrO?TCAL PApr?TPS

Except for dissolved oxygen and total suspended solids, the pattern

of cionthly distribution of the other para =eters was similar (Table 4.2-1).

1565 205
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2:ean values (except dissolved oxygen and suspended solids) were high in

Septe=ber and lov in April and P.ay. The cean concentrations of dissolved
e

oxygen were high in October and April and lov in July. Suspended solids

vere high in August and lov April through June.

Differences in the concentrations of each parameter between the
e

stations were exa=ined using the data in Tables 4.2-2 through 4.2-8. The

conthly cean concentrations of :nst para =eters at Stations 1A1,1A2,11A2,
.

armi 951 generally differed from those at Station 11A1 (U!!SS Discharge).

Pean values for cor.ductivity, dissolved oxygen, alkalinity, nitrate nitrogen,

total phosphates, soluble orthophosphates, sulfates, chlorides, and suspended

solids were generally higher at Station 11A1. Differences were generally

s=all. Mean values f : other paraceters at 11A1 vere si=ilar to those

found at the other staticos.

Mean concentrations of the parameters at Station IA2 (upstream from

the Discharge) and Station 11A2 (downstreas from the Discharge) were similar.

Any changes in water c.:411ty appeared to be limited to the imediate area

of the Discharge. Si=ilar conditions were observed in 1974 and 1975 (Potter

and Associates 1975, 1976).

Inspection of the man values of the water quality para =eters far * *74

through 1976 indicated that no detectible dif ferences resulted from the

operation of TF. INS, Unit 1. The require =ents of the ETS, Appendix B,

Section 4.2.2 have been fulfilled; conitoring will continue as prescribed

in the ETS for Unit 2.
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4.?.2 FrrAT. r o'.frim M

Mean monthly fecal coliform densities were lowest in Apett (213 colonies
,

per 100 =1); they increased throughout the summer and peaked (10,76d colonies

per 100 ml) in Septe=ber (Table 4.2-1). Densities declined during (kteber. .

Highest overall =ean density was found at Station 1Al (upstrea= fro = the

Discharge), which had the highest density on 8 of the 14 sa=gle dates

- (Ta*01es 4.2-2 through 4.2-3). The lowest overall =ean density was found at

the Discharge (Station 11A1), which had the lowest density on 5 of the 14
.

sa=ple dates. No consistent trends among Stations 1A2,11A2, and 981

were noted.

The lowest geo=etric =ean for sets of five consecutive sa=ples at all

stations was recorded for the period 6 April through 2 June (Table 4.2-9).

The highest geccetric mean was recorded at all stations for the periods

20 July through 21 Septe=ber and 3 August through 5 October. The lowest

overall ge&=etric mean occurred at Station 11A1 for the period 6 April

through 2 June.

For all stations the geoectric mean of fecal coliform densities

exceeded the limit establishet for the Commouvealth of Pennsylvania.

Fecal coliform densities for 1974 through 1976 revested sLsilar trends.

The densities were generally higher at Station 1Al and lovec at Station

11A1. There appeared to be no detectible effect on the growth of tacteria

as a result of the operation of TMI';5, Unit 1. The ETS require =ects for

fecal coliform have been ec=pleted. Additional collections will be as

prescribed in the ETS for Unit 2.
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[_o ' _,

Table 4.1-1
*

Para =eter. =ethod used, and reference for analysis of water taken in the vicinity
of W!!N3 in 1976.

Parameter 1:ethod R e f erenc e
.

pil Class electrode AP!L\ (1975 )

Conductivity Line operated conductivity meter .s 20 C ArilA (1975)

Dissolved Oxygen YS1 1:odel 54-oxygen Analy:er

Total alkalinity Potentiometric titration APl!A (1975)

Total phosphate Persulfate digestion; single reagent EPA (1974)

Orthophosphate Sing,le reagent EPA (197.)

Arronta nitrogen Specific ton electrode EPA (1974)

Nitrate nitrogen I' . V . spectrophotor etric AP'L\ (1975 )

Nitrite nitrogen Colorimetric AP!!A (1975)

Sulfate Turbi.fect ric EPA (197'.)

chloride Specific ton electrode Orion Inc. (19e7)
Suspended solids Non-filterable residue AP!!A (1975)

Fecal colifom >tembrane filter ("F) APl!A (1975)
PA Di'R (1971)
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Table 4.' 1

.%nthly ream, r.In t ar..anJ =a r t a.m s 6 fis eettat twas c f seles te d water cuality para:sters Leeen in tt.e vt:L:.tv atM1 in 169 '.'a l u e s are espressed in &s enart ! ?r e: as tivity, pd. ant r es al e s t i f o rt.

.g . r s :.. ~2 .n '.. .- -
l' er eset e r
eOne.rtfvity *ean . '. i 'I 256 !!= ES 3k *1.r unhe s s :tr it s n. :;5 Its O'.9 .* 1*6 && 1**

Man. 7, 23; a!6 3'0 3:# 446 !!! *

P!! San - * * * * - *

Ptn. *a 7.i& 7.t,6 7.% 7.50 7.66 7 It.

ra n t . '. s 7.vt t.14 7.94 8.11 a.25 .S.*

aole olved i'rvaen *ean 1.1 e.4 0.4 7.a s.1 9.3 !!.*
* Min. 7. e 6.s *o 6.9 7.7 7.3 6.2.

* *as. 1:.3 10.0 9.9 5.2 t.9 9. t! 12..
Tctal Alkalinity Pean la., 49.4 17. & 45.7 57.7 76.1 3 *. !

*in. :..s 33. 3a.s 31.0 as.4 5*.a e.*
Pa n . 11.s 50.0 9.6 15.0 7e.: IM. 3'.&

Arrenta nitregen wean .07 0.va 0.06 0.0% 0.05 0.12 ' !*.

Min. 05 0.03 0.05 0.05 0.C; 6.cs c.**
r.au . .1 U.u, 0.09 0.07 0.( o C.le 0.!!

*itrate nitragen rean : e# 0.92 1.02 1.35 1.e5 3.02 1. .:
.

*In. '..'4 0.52 0.19 0.94 0.19 0.41 C . e:Paz. 1.06 1.01 2.19 2,07 4.44 6.!; . !!
?.'Itrite nitrogen Mean . 0.L3 0.02 0.c 2.03 v.03 c. :Min. 11 9.(1 s.L1 0.01 0.01 0.02 0..!w as. 4. . > ) 0. * t 0.03 0.00 v.02 0.04 0..*

IN aphate. Total Pean C.33 0.36 C.42 0.43 0.te 0.67 6..'
Pin. L.Je a. s 0.00 0.*3 0.43 0.52 t.):Pan. ".*O 0.53 J. 64 0.ve 0.97 C.95 t.73

l'hos phate. * oluble ortha Fean .C 3 0.11 . . t .4 0.10 0.17 0. Lt (. 6
Yin. ~ ". 3 0.03 .21 0.t4 0.01 0.0: . . . .Pan. c.15 0.23 0.13 0. : 0 :s 0.3 c.23

sulfate wean !..: 50.5 72.2 69.5 55.2 77.5 c. 6Min. 15.1 36.9 ? * .1 55.6 24.3 5;.6 45..w.ax . t2.2 t4. 0 12).8 113.6 v6.4 116.e 1: .t

i hl.ir t.le *ean 1:.5 9.* 14.2 12.4 12.6 1*.2 1 .3Min. ?. 8.9 1).6 11.3 7.e 10.2 9.1ras. 13.5 lu.5 23.0 17.a 18.1 : .7 13.
suspended .:clide Penn 0;.6 19.3 20.6 38.7 53.4 30.5 3a.*(?.in f(!terablet Fin. 5.0 12.4 13.8 15.8 20.9 20.0 !...Mm. al.a 25.2 !?.3 140.0 42.S 45.2 5 7. *

recal (ofifori Pean 213 11;e 3:39 3197 4771 10765 ;74'alantes!!tN n!) Min. e 3h 1;17 It00 1367 2333 >'Man. '"; 2714 e500 7e00 17M a;Cov 5:le
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Talit e 4.2-9

Cor:binations of five consecutive samples for detemination of the geometric incan of fecal coliforts density
at anblent wter quality stations. April through Octo er 1976.

Station IAl IA? IIAl llA2 957 161 lA2 IIAI IIA 7 931 _

6 Apr 113 82 85 fL2 84 15 Jun 4500 3150 1417 3450 2188
20 Apr 135 570 400 340 240 6 Jul 1600 1967 2050 1917 1975
4 May 646 396 410 640 530 20 Jul 1967 4000 ,4450 4450 7600

19 May 2714 1700 1050 1767 1625 3 Aug 17000 1190 1367 2480 1920
2 Jun 2364 3500 3050 3h52 3100 17 Aug 3800 2600 5300 5900 5750

ccometric mean 576 643 537 651 557 Crometric mean 3911 2494 2479 33e4 3750

20 Apr 135 570 400 340 240 6 Jul 1800 1967 20S0 1917 1915
4 ILiy (J. 6 396 410 tJ.0 530 20 .lut 1967 4000 4450 4450 7 f.00

19 M.iy 2714 1700 1050 1767 1625 3 Aug 17000 1l90 t 167 24sn 19.'O
2 Jun 2 3 tJ. 3500 3050 3652 3100 17 Aug 3N00 2800 5300 5900 5750

15 Jun 4500 3150 1417 3450 2188 7 Sep 44000 7250 4200 9500 5821
Ceoir.ct ric mean 1203 1334 943 1371 1070 Ceomet ric sacan til11 2946 30ul 4119 3955

.- i4 May 646 396 410 6 '.0 530 20 Jul 1967 4000 4450 4450 7#,00 g
19 May 2714 1700 1050 1767 1625 3 Aun 17000 1390 1367 24 tip 1920

-g

2 Jun 7364 3500 3050 3652 3100 17 Aug 3800 2600 5100 5900 5750 ('--O
15 Jun 4500 3150 1417 3450 2188 7 Sep 44000 7250 4200 9500 5H21 gl
6 Jul 1600 1967 2050 1917 1975 21 Sep 16875 39a3 2333 8625 6000

Ceometric mean 1972 1710 1307 1938 1631 Crometric nean 9M84 3223 3162 55t 5 4936
,

19 May 2714 1700 1050 1767 1625 3 Aug 17000 1396 1367 2480 1920 Kf2 Jun 2364 3500 3050 3652 3100 17 Aug 3800 2300 53tni 5900 5750 yi
15 Jun 4500 3150 1417 3 5J 2188 7 Sep 44000 7250 4200 9500 5n21 g-
6 Jul 1600 1967 2050 1917 1975 21 Ssp 16H75 303) 233'l bt25 f.uou y

20 Jul 1967 4000 4450 4450 7600 5 ott 5214 4550 4450 4393 3 suo cc
Ccometric nean 2464 2715 2106 2b56 2778 Ceonetric ecan 12012 3303 3162 5550 4178 d

bW 2 Jun 2364 3500 3050 3652 3100 17 Au,; 3b00 2600 5300 5900 5750 p@ 15 Jun 4500 3150 1417 3 50 2163 7 sep 4;000 7250 4200 9500 582:
U'l 6 Jul 1600 1967 2050 1917 1975 21 Sep 16675 Juri) 2333 6525 #.000

20 Jul 1067 4000 4450 4450 7600 5 oct 5214 4550 .450 4343 1300
f\.) 3 Aug 17000 1390 1367 2480 1920 19 oct 533 533 567 Jeo 200

Geocetric snean 3557 2608 2220 3056 2872 Geometric r:can 6010 2711 2d51 363M 265b-

LJ1
,

.
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5.0 t rP."A t P' tNr 'nPPrar-

The TMI!N pluse v.ts monitored to provide te=perature iata, define

the discharge plur:e, a.i; theck the accuracy of the analvtical pluce :odel

required in the hT'1, App 6 dix 3. Section /. 3.1.
.

5.1 v"': *'n"
.

. The m!!.'i discharge ple=e was r.apped se=tcunthly February through

!bvreber 1976. Additional r:appings were conducted during the TMI!3
.

refueling shutdown on 21 February. !b =cppings were ccnfucted in January

or Dece=ber because of ice. Vertical te=perature prof fles were taken fro:

surface to bottom at 0.5 m intervals with an t'ndico Digital Thermometer.

The ther=1 ster vss attached to one end of a 3 m pole (narked off in 0.3 m

intervals) to allow consistent vertical r.casurerents. 'lertical profiles

were taken at 5 m, 20 m, and 40 m fro 2. shore.

Two control (a=bient river teeperatures transects were established

upstream of the TMI!;5 Discharge at the l' nit 1 Intake and 25 m upstream

from the Discharge. Indicator transects were established at the 21scharge,

and 25 m, 50 m,100 m, 200 m, t.00 m, and 1900 m domstream of the Discharge.

Markers were placed on shore at each transect. Station operation level,

effluent flow rate, intake and discharge te=perature, vind speed and

direction, and the number of pu=ps in use (nuclear service, secondary

service, and decay heat) were obtained from TMI!G. River flow (f t /sec3

=casured at the llarrisburg River Forecast Center) and air te=perature were

also recorded.

A return of the discharge te=perature to within 2.7 C of a.-bient

was used to define the riuse.
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5.2 R ESULTS

*The THINS discharge pit.me was mapped 33 times in 1976 et various river

flow and station operation levels (Tables 5.2-1 through 5.2-33). Surface

discharge and ambient river te perature dif ferences are sux.ari:ed in

Table 5.2-34.'

The delta T at the Discharge ranged from 0.9 C below to 0.6 C above
' ~

achient temperature from April through Septecher (Table 5.2-34). The

delta T was within the range established in the ETS, Appendix B. "the

discharge temperature shall be no greater than 3 F (1.7C]belowinlet

temperature or 7 F [3.9 C) above inlet temperature," for normal operation.

From February through March, and October through Nove=ber the allowable

ETS discharge tecperature is to be "no greater than 3 F (1.7 C] below inlet

te=perature or 12 F (6.7 C] above inlet temperature." The delta T ranged

f=mp 0.4 C below to 4.6 C above ambient te=perature and was within the

allowa* ole limits.

The Pennsylvania Code, Title 25 Chapter 97.82 states, "The heat

conteet of discharges shall be limited to an a:ount which could not raise

the termerature of the entire stream at the point of discharge 5 F (2.7 C)

above a=bient te=perature or a caxicum of 87 F [30.6 C] , whichever is

less." In 28 of 33 surveys the plume was limited to 5 m of fshore and 25

m downstream from the Discharge. The dates the plume exceeded these limits

were on 16 f ebruary and during the coolde.wn operation for refueling on

21 February. On 16 February the plume extended 5 m offshore c.nd 50 m

downstream from the Discharge. The highest .1 T recorded during the

cooldown operations was 4.6 c. At 25 m downstream from ta= Discharge
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the .1T was 1.7 C. The ETS, Appendix 3 states that "durina reactor cool-

down conditions discharge te=perature shall not exceed 20 F [11.1C)

above inlet re=perature." This te=perature was never exceeded.

The analytical pluce =odel was described in the Final Environ = ental

Statement Kelated to Operation of Three .' tile Island Nelear Station Units .

1 and 2 (A.E.C.1972) for normal cooldown conditions. This was compared

with the ten plume maps taken during the cooldown for refuelin'g of Unit 1.
'

In eight of the ten surveys the plume extended no further than 5 m offshore

and to 1000 m downstream from the Discharge, where the te=perature was,

within ten dilutions of the ambf..nt te=perature. In the surveys at 2200 he

and 2330 nr on 21 February the plu=e was detectible 20 m offshore, 25 m

downstream fro = the Discharge. The plume was back to 5 m offshore, 50 m

downstream from the Discharge. This varied fro = the plume model. The

model used a river flow of 10,000 cfs; the river flow during the cooldown

operations ranged from 193,000 to 229,000 cfs. In the codel the plu=e

extends 225 ft (e8.6 m) into the river and travels 300 ft (91.4 m) down-

stream before reaching the 10 dilution criteria. During the cooldown

operation the plu=e extended 5 to 20 m offshore and travel 1000 m down-

stream from the Discharge.

A.E.C 1972. Final environ = ental state =ent related to operation of
Three Mile Island Nuclear Station. United States Atomic Energy
Comission, '4ashington, D.C. pp. D30-D% .

Pennsylvania code. 2 date. Title 25 Rules and regulations. Chapter
97.82. Industrial vastes, heat, pollution, allowable discharges.

D{ 9
'

o
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Table 3. '.: 170

Ther at ;*.=e Jata = for TM1:3 on 16 february 1976.

Stata.s . wrat..2 4evel t'.lt 100 Itre: 1)JJ
!;a41 sat ferv.4 e P =ps: N4 tita e Temp. (C): 2.2
5ec exa rv rervt:e ib ps: !a Effluent Te p. (C): e.)
Cecar ' eat ?_= s: %A Air f e:p. (C ): 13r
ffi..e-t late gefs): 'J.1 '.*1nJ speed (mph): 3
s tw. - -r .e.. 43.. ' et.e ate..

*

..atasse tros rarse Male IslanJ shore .istance tren ..r c M.le ....a. .re
4e : 9 5m as a 20 a 5m

Septh Perth
2.4 :. 2.1 5** t~ntt 1 !atake 2.1 *1 2.4 s tio s = :s .m.e rcam ; ..

1.9 2.. 2.1 0.5 - 2.* 2.1 25 0.5 m
1.3 ;,- ;,1 1,3

,, - 3 ,,5 g,3
1.6 1.4 *1 1.5 2.J 2.0 1.5. .

1.4 :.6 2.1 2.0 2.0 2.0 2.0
1.7 1.4 2.1 2.5 2.0 2.0 2.5

2.0 3.0
2.0 2.1 2.4 5 1000 m ?'-wss t re a: 3.

'.3 . 2.1 5 25 m Upstream of 2.0 2.1 2.5 0.5
2.3 0.. 2.1 0.5 31scrarse 2.0 2.1 2.5 1.0
*0 2.2 2.7 1.0 0.0 2.1 2.5 1.5.

2.0 1.5 2.0 2.1 2.5 2.0
*'
.

2.0 *: 2.0 2.0 2.1 e 2.5.

.0 2.0 2.5 .o 1 o

* Tecaerature in C.
2.0 * 4.7 $ Discharge (3) ** 5 * Surf ace..

2.0 2. .' 5.1 0.5 *
sr . !at Avellable.

2.0 2.) 5.4 1.0
2.0 0.0 5.6 1.5
2.0 0.0 5.9 2.0

2.3 2.1 5.0 5 25 e Downstream of 3
2.0 :.' 4.9 0.5
0.0 2. a.) 1.0
2.0 2.! 1.5
2.0 2.. 2.0 O g o7g,,

, '\ [! , . * j,
I

I U 'h h' L]I
1 !

2.0 '.1 0.5 5 50 m Downstream of 3 - I

(j Il)| J
'2.0 .1 2.7 0.5 U

2.0 2.* 2.8 1.0 '

?.0 0.1 1.5
2.0 2. 2.0
2.0 0.0 2.5

2.0 .: 2.7 5 100 m Downstream of 3
2.0 2.2 2.7 0.5
J.' O.! 3.0 1.3
2.0 :.. 1.5
2.0 :.' 2.0

0.0 2.5

2.G *! 3.3 5 000 m Downstreas of 3.

2.0 .; 3.3 0.3
2.0 2.* 3.3 1.0
2.3 2.. 1.5
2.0 :.: 2.0

:.: 2.5

2.3 2.* 2.9 5 4:0 m covnstrees of 3
2.0 2.1 3.0 0.5
2.0 :.! 3.0 1.0
2.0 0.1 1.5

2.0, 2.. *0.
2. :.,

2.0 3.0

2.1 2.1 0.7 5 600 m Downstream of 3
2.0 0.1 0.7 0.5
2.2 :.. 2.7 1.0
2.0 1.5..

:.0 :.; 2.0
2.0 *; 2.5.



171

.

Table 5.2 2

Thee=at pf s-w data for T"!N$ on 20 February 19*6

stat ten operetten 4evel s '. ) : u ites: 1415
~

Nuc l ea r S e rv ic e P.=p s : 2 Intase Te.p. (C e : 1.5
Seconfary >ervi,e fWs: 2 Eff.went Te p. e C 'e - 3.5
Decay ".est Peps : 1 Air Te*p. (C ): e.2
El f!aent Rate (s t s) 37.9 a'ind speed (c h': 6 *p f wr e t <.v red.s. ***'-^0 ' ' t ai Pfr. W.

Distat e tres ihres ."t;e !s.ana St. sere Dista.9ce e rva ;1.ree Male Isla ,4 tr. ore
20 m 5a 20 m 5-

Depth *epth
2.4 2.4 5 l'ntt 1 Intake 2.4 2.6 5 *00 e Ocestrea: .f
2.4 2.4 0.5 s 2.4 2. 's 0.5 a
2.4 2.a 1.0 2.4 2.6 1.0
2.4 2.4 1.5 # 2.4 2.e 1.5
2.4 2.4 2.0 2.s 2.0
2.4 2.4 2.5 2.4 2.5
2.4 2.4 3.0 2.4 3.0

*
~2.4 2.4 5 25 a Erstream of 2.5 5 200 m k vnstreas .f :

2.4 2.4 0.5 Discharge 2.5 0.5
2.4 2.a 1.0 2.5 1.0
2.4 2.4 1.5
2.4 2.0 2.5 .S 4N = ;enst re am . f .
2.a 2.5 2.5 0.5
:.4 3.0 2.5 1.0
2.4 3.5

2.4 2.5 5 500 m ; w.strea= .:f .-
2.4 3.0 5 Discharge t!,) 2.4 2.5 0.5
2.s 3.1 0.5 2.4 2.5 1.0
2.s 3.4 1.0 2.4 2.5 1.5
2.4 3.6 1.5 2.4 2.5 2.0
2.a 3.6 2.0 2.4 2.5
2.4 2.5 2.4 3.0
2.s 3.0

2.4 0.5 5 600 m Ic e.atrea= st ;
2.a 2.2 5 25 n Covnse-*am e t 3 2.4 2.5 0.5
2.4 2.2 0.5 2.4 2.5 1.0
2.s 2.b 1.9 2.4 1.5
2.4 2.b 1.5 2.4 .0
2.4 2.0 2.4 2.5
2.4 2.5 :.4 3.0

2.4 3.5
2.4 2.7 5 50 m Downstream of 3
2.4 2.7 0.5 2.5 5 1000 m Da tatrea: ef 22.4 2.4 1.0 2.5 0.5
2.4 2.4 1.5 2.5 1.0
2.4 2.0 2.5 1.5
2.4 2=5 2.5 2.0
2.4 3.0

2.4 2.5 5 1500 m re.tstream ef 32.7 5 75 m Downstream of D 2.4 2.5 0.5
2.7 0.5 2.4 2.5 1.C.

2.7 1.0 2.4 1.5
2.7 1.5 2.4 2.0

2.4 :.5
2.7 5 100 m Downstream of 3 2.4 3.0
2.7 0.5 2.s 3.5
2.6 1.0
2.6 1.5

2.4 2.6 5 125 m Downstream of 3

s e n tt /^ U h' , h }i2.4 2.5 0.5
iO l', ;I: i12.4 2.5 1.0 g

$*I N5 NO ( i Od
2.4 2.5
2.4 3.0
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GilkD

0{}D Olkhh[ \u,2.u s 5.2 3

Ther sat pluse data for T? 1:3 on 21 Februarv life.

Statten eteratton Levet C.): 0 Itre: 0;;g

Nc tear Service Puws: 2 htake Te-9. (C): 1.4
secondary service Neps: 3 Etituest few. (ct: 2.8
Oecay reat Nros: 0 Air ten. (c): 3.0 ,

Efflaent Rate (cis): 55.7 vinJ f reeJ tepM: 5
tive, et v (cies. 24. w .i- r m e, q

Distance Fr.n ;c.ree .%' e ;s taa4 a..are ;tstance trun ;'irve F. ale IslanJ st..rre
.

20 a 5a 23 n 5m
tepth Dert5 .

2.2 2.2 5 tatt 1 :sta'.e 2.2 2.3 5 100 m Downstre4= of 3
2.2 2.2 0.5 s 2.2 2.3 0.5 a

2.2 2.3 1.0 2.2 2.3 1.0
2.2 2.3 1.5 2.2 2.a 1.5
2.2 2.3 2.0 2.2 2.4 2.0 e

*
2.2 2.3 2.5 2.2 2.5
2.2 2.2 . 3.0 2.2 3.0
2.2 2.3 3.5 2.2 3.5

2.2 4.6 2.2 2.4 5

2.2 2.3 5 125 a 9on stre4= af D
.

2.2 2.2 5 25 s O stress of Discharge 2.2 2.4 0.5
2.2 2.2 0.5 2.2 2.4 1.0
2.2 2.2 1.0 2.2 2.4 1.5
2.2 2.2 1.5 2.2 2.0
2.2 2.3 2.0 2.2 2.5
2.2 2.5 2.2 3.0
2.2 3.0
2.2 3.5 2.2 2.2 $ 200 m Downstraa= af D

2.2 2.4 0.5
2.2 2.2 5 Discharge (D) 2.2 2.4 1.0
2.2 2.3 0.5 2.2 2.4 1.5
2.2 2.2 1.0 2.2 2.0
2.2 2.3 1.5 2.2 2.5
2.2 2.8 2.0 2.2 3.0
2.2 2.5 2.2 3.5
2.2 3.0
2.2 3.5 2.2 2.3 5 400 m Dowstress of D

2.2 2.3 0.5
2.2 2.4 5 25 s Dem stress of D 2.2 2.2 1.0
2.2 2.4 0.5 2.2 2.3 *5.
2.2 2.4 1.0 2.2 2.0
2.2 2.5 1.5 2.2 2.5
2.2 2.0 2.2 3.0
2.2 2.5 2.2 3.5 *

2.2 3.0 2.2 4.0
2.2 3.5

2.2 1.3 5 400 n Downstrea= of D
2.2 2.3 5 50 n Devnstream of D 2.2 2.3 0.5
2.2 2.3 0.5 2.2 2.3 1.0
2.2 2.3 1.0 2.2 2.3 1.5
2.2 2.4 1.5 2.2 2.0
2.2 2.0 2.2 2.5
2.2 2.5 2.2 3.0
2.2 3.0
2.2 3.3

2.2 2.4 5 75 m Devnstreas of D
2.2 2.4 0.5
2.2 2.4 1.0
2.2 2.5 1.5
2.2 2.0
2.2 2.5
2.2 3.0

1565 221'' ''
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Themat rivne Jata 10.' T't!Z en 21 lettuary l'#76.
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U! Li .

~ D O
t i- ar5. tat a..n ems tation Leve1 C e: u ri e Osl5 d #U"

%cicar s ervh e i%:ms. 2 Inta.'e tr7. Iter 1.3
seu nderv a rv h e M m . 3 Lattsent reno. <r e: 2.a
bscar Peat 1%7s : u Air fr p. ere 3.0p.fi tuent Fate sc is s: 4 4. t. WinJ >;*ed erph e : a
e.v..r vt.v s,e,. .w o o .#,s -te. .-r

Dantance tron ihree ::ste is:am! .hore
20 n 5a .itstance tro.s arte 'a l e Isiand . .e s

20 a 5mDepth
Lerth2.2 2.2 4 L'ntt 1 :ntase 2.2 2.4 ! 125 - :.wmstres .2.2 2.2 6.5 n 2.0 2.4 0.5 m2.2 2.2 1. r.

::2 2.4 1.92.2 0.2 1.5 0.2 1.52.2 2.2 2.0 :.: 2. 's2.2 2.2 :.5 2.2 2.5:.2 0.2 3.0 2.2 3.02.2 2.2 3.5 2.2 3.5
.

2.2 4.0

2.2 2.4 5 200 m Downstrea= of .2.2 2.5 5 25 a 1pstream of Discharte 2.2 2.4 0.52.2 2.2 0.5 2.2 2.4 1.02.2 2.2 1.0 2.2 2.4 * 1.52.2 2.2 1.5 2.2 2.02.2 2.0 2.2 2.52.2 2.5 2.2 3.02.2 3.0 ** 2.2 3.52.2 3.5

:.: 2.3 5 400 m Downstreas of :2.2 2.7 5 Discharge (D) 2.2 2.3 0.52.2 2.7 0.5
2.2 2.3 1.02.2 2.7 1.0
2.2 2.3 1.52.: 2.7 1.5
2.2 2.02.2 2.7 2.0
2.2 2.52.2 :.8 2.5
J.: 3.02.2 3.0
:.: 3.5

2.2 2.4 5 25 m Oewustreas of 3 2.2 2.3 5 800 n constream of 02.2 2.5 0.5
2.2 ..) 0.52.2 2.5 1.0
2.2 2.3 1.02.2 1.5
2.2 2.3 1.5- 2.2 2.0 2.2 2.02.2 2.5
:.2 2.52.2 3.0 2.2 3.02.2 3.5 2.2 3.5

2.2 2.4 5 50 m Nvr. stress of D 2.2 2.3 s 1000 m :Lvnstrea et i2.2 2.4 0.5 2.2 .3 0.52.2 2.4 1.0 2.2 2.3 1.02.2 1.5
2.2 :.3 1.52.2 2.0
2.2 2.3 2.02.0 2.5
2.2 2.52.2 3.0
2. 3.02.2 3.5

2.2 .3 5 75 o Nwnstream of D2.2 2.3 0.5
2.2 .3 1.0
2.2 2.4 1.5
2.2 2.0
2.2 2.5
2.2 3.0
2: 's

1565 2222.2 2.3 s 100 m Downstream of D2.2 2.3 0.5
2.2 2.3 1.0
2.2 2.3 1.5
2.2 2.4 2.0
2.2 2.5
2.2 3.0
2.2 3.5
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l I" a
Thermal riw daca for TMt%s se 'l rettuarv t #7o._

su

:t=e: avoo
Stat t.m ite rat ten *.<ve a e . n o latase Tere. (C); 1.4*

%ctear Service B:-re: If fluent !e7. (s' t: 2.83SecenJarv service Pans: Air few. nl: 5.0
Decar Heat Puraps : 0 .anJ 3peeJ turht: 10 __

.4.6Ef fluent Kate (cfst: .' t e 6 ngy, ree ' tie l a1J . 4* re
**a v% wt

_

e
.

$ (var f f..v tc(e> D i st as e .r.9

is.and sNste Ne 5sietsta.i. e t ram three M..e ;,; s
20 m 5a 2to a ;mstrean or *,

Perth 2.2 2.4 -

2.2 2.3 $ rett 1 Intake 2.2 2.k . . ' ~ .

2.2 2.) 0.5 a 2.2 2.2 1.'

2.2 2.3 1.0 2.2 2.k 1.5
*

2.2 *3 1.5 22 2

2.2 2.3 2.0 2.2 2.6.

3 . .'
2.2 *3 2.5 2.2 3.).

2.2 2.3 3.0 2.2

2.2 2.3 3.5 .vu a Nestress .rf ;,

2.2 2.3 4.0 2.2 2.3 5

2.2 2.3 c.5
25 3 rpetreas of Dissharge 2.2 '.) 1.)

2.2 2.2 5

2.2 2.2 0.5 2.2 2.3 1.*
2..

2.2 2.2 1.0 2.2
*)

2.2 2.2 1.5 2,2 .

2.2 2.0 2.2 3.
3.5.'.' 2.5 2.2

.

2.2 J.0 /.0 s Nn u..s c f 3
1.5 2.2 2.3 s

2.2
2.2 2,3 .5

21scharite on 2.2 2.3 !.J
2.2 2.6 5

1.)
2.2 2.2 0.5 2.2
2.2 *? 1.0 2.2 2..

2.2 2.6 1.5 2.2 2.5,

3.s
2.2 *6 2.0 2.2. 3.5
2.2 2.7 2.5 2.2
2.2 2.3 3.0

25 a Donstream of 3
2.2 2.5 5

2.2 2.5 0.5
*2 2.5 1.0

.

2.2 1.5
2.2 2.0
2.2 2.5
2.2 3.0
2.2 3.5

50 o Donstress of D2.2 *4 5.

2.2 2.4 0.5
2.2 2.5 1.0
2.2 1.5
2.* 2.0
2.2 2.5

3.02.2
3.52.2

75 a Dow-tstress of D

1565 2232.2 2. l. S

2.2 2.4 0.5

H ':: 1::
2.2 2.0
2.2 2.5
2.2 3.0
2.2 3.5

100 m Dwnstream of 32.2 2.4 5

2.* 2.5 0.5
2.2 2.6 1.0
2.2 2.4 1.5

2.02.2
2.52.2

2.2 3.0
2.2 3.5
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2.,' r. a t t e rm e e r 's1 ~ ret **61e isteNC W reJ r. - s-

5-Ds p t ti
' e r t t.s .. s i nit 1 Inta., 2.s 2' s

.

2' O.'a u.5 - WO n t m strea.s cf .2.* :.7 0. 5 c. .

2.5 2.~ 1.o 2.s 2.7 1.0'. . ' 2.1 1. '. .s 1.52.5 -.i 2.0*

2.4 2.0.'.'s 2.5 2.%
.' . s 2.52.% 2., 1.0 2.4 3.0 a

2. 's '.. 3.5
'

2.5 2.5 L.o 2.0 2.7 8 300 .evistrea cf :2. ', s.5 .s 2.7 0.5
2.t 2.7 1.02.6 2.4 Oi - ''; st rea . t Morbree 2. a 2.7 1.5

-

2.n 2.s u.5 2.s 2.62.s 2.* l.o 2.s 2.52.4 1.5
2.* 3.02.% 2.0

2.* 2.5 2.s .' . ? 700 .< mstreae .t.:.% l.0
-

.

2.t 2.7 0. ";.'.9 1.5
2.* 2.7 1. i
:.* 2.7 1.52.a .* * als o ar.:. .:.. 2.0 2.u

*

.' . h . ' . * 0.5 2.s 2.5.' . t . ' . * 1.0 2.= l.02.* ... 1.i

.6 3.f 2.0 2.6 *7 5 *N n :wnnt reas e t .2.6 3.1 2.5 .

2.t 2.7 0.52.6 3.0 :., 2. l.o
2.0 1.)2.* 2.* s 25 - vwnn t re a > :s '.o 2.0.' . 6 2. * U.,
2.s 2.5:.s . ' . * l.n

2.0 1.5 2.s 2.6 s2.a 2.0 loo; - ;9.mit rea 0:
2.e 2.4 0.52.6 2.5 2.6 ..e 1.0'

2.7 1.52.h . ' . ' S 50 m Wamstrea et 2. q, 2.0
'

.' . 6 ..P u.5*

2.0 2.52.e 2.* l.0 2.0 3.00.6 1.5
2.6 2.0
2.4 2.5
2.6 3.0

2.+ 2.+ 8 lt9 9 Nwnstreas as D2.6 2.. 0.5
2.6 1.0
2.m 1.5

::: i: 1565 2242.6 3.0

2.6 :.- t 200 m Nwns t r e a.s o f a2.6 2.s J.5
2.6 2.- 1.0
2.0 2.3 1.5
2.6 2.0
2.6 .5
2.6 3.0
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Iable 5.2-7

Ther-al pl. car Jata (or O*!?3 on 21 Tebruary 1970
r.

' "ft l:5tJtt.i sterattan Level t s: 0 !1 u: l b.* s
W| ' U U( '$; ; i i [] G j u b' ' Ul m

tf rs ;
! ass itar service Ms: 1 letake Te p. K): 1. 'e d
ac6.'nda rv f ervice Pu rs : 2 t.f f luent 7c p. R ): a.4

-

N ay r.e a t Pep s : 0 Air ferp. e 6: 10.5
E f fluent F. ace sc is t aa.6 WinJ Freed ( phl: to
it 8 .- f'+g cfe). 9 ? 4,' . { q f 't f r , 4..

* as: ave n r. ; .ree Male IslanJ 3 hors . a n t a n. a- :r.- r .. '' i l e- .:. s a n.: re
*) m 5m . in

Depth e'ti-

2.$ 2.7 i L* nit 1 intaie J.? ' . ' ' - .c .' - w.-' e t r e a . . .
2.s 2.7 0. 5 x 2.- 2. * v.i n
2.$ .7 1.0 2.3 2 . 's 1. a
2.7 2.7 1.3 2.6 2.9 1.i *

2.7 2.7 2.0 2.s 2.0
2.7 2.7 2.5 2.8 2.5
2.7 2.7 3.0

2.7 3.5 *s 2. '# 4 5e0 m *vv is tr.as -f ).

2.7 a.0 2.5 0.9 ,v. 5

:.s 2.9 1.0
2.7 2.7 5 25 n Upstrea- of .,ischarce 2.s 2. # !.i
2.7 2.7 0.5 2.a 2.o
2.7 2.7 1.) 0.! 2.5%
0.7 2.7 1.5 2.5 3.0
2.7 2.3 2.s 3.5
0.7 2.5
0.7 3.0 2.: 2.s s 7 0 n ? .-'s t re s- 4 -

2.s 2.3 0.5
2.7 3.3 i Discharge (at 2.$ 2.n 1.0
0.7 3.4 0.5 2.3 2.4 1.5
2.7 3.a 1.0 2.3 2.3
2.7 3.4 1.5 2.4 2.5
2.7 3.4 2.0 2.8 3.0
2.7 3.a 2.5
2.7 3.5 3.0 2.3 2.d < !O3 :- N -strem: :f :

2.3 2.5 c.5
2.7 3.2 > 25 m povnstrean of 3 2.8 2.3 1.a
2.7 3.2 0.5 2.$ 1.5
2.7 3.2 1.0 2.9 2.0

72 1.5 2.5 2.5
,3. ..

2.7 2.5 0.3 2.s .* Iwo n umstrea: - f .'2.2 3.0 2.s 2.d 0.5
2.s 2.1 1.0

2.7 3.2 5 50 m Downstream of D 2.3 2.8 1.5
2.7 3.2 v.5 2.d 2.0
2.7 3.2 1.0 2.6 2.5
2.7 1.~ 2.8 3.0
2.7 2.0 2.8 3.5
2.7 0.5
2.7 3.0

2.7 3.0 s 100 m Downstream of D
2.7 3.4 0.5
2.7 3.0 1.0

a.. .t> 1565 22o.
a>o

. .?
2.7 2.5
0.7 3.0

27 3.0 s 200 m Downstream of 3
0.7 3.0 0."
2.? 3.0 1.0
2.7 3.0 1.5
2.7 2.0
:.7 :.5
2.7 3.0
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mc le ar 'crvis e s'r:5: a !sta.e 7e p. f t. e : 1.s 8

s e. ..n.14 rv .erv6tt i .ms : 3 I:.;uest it p. " e: 3.1:'s. .av l'.-a t tv . 's Air ; c . is : l '. .
111wnt k.a t e es e .e.6 -a-J reed &phs >

'

v i .7.. . ? .v ,,,.. . ... .
.

P s . t a:k s r. -- ih rs t 7tLv . . a .a * sre . s t r- t t r. r ::rt e !' ale IsaanJ _.

ire20 m 's e
2IA m 5 r.

...

:'epth p
:erth2.6 2.7 '.riat 1 '7ta e 2.7 0.5 8 !.f>O m *c.?.s t r e a . o f .7.6 2.7 0.5 .

.

0.7 2.4 0.3 =?.6 2.7 1.u 2.7 2.- 1.C2.n 2.7 1.5 2.7 2.* 1.52.6 2.7 2.0 .2.7 2.02.6 2.7 2.5 2.7 2.52.6 2.7 3.0 2.7 3.02.6 J.5
2.7 2.e > ' 509 - *s.ms t r.a- e f2.7 !.7 s< 25 'rstr<a of 5.harce 2.7 2.s c.52.7 2.7 0.5 2.7 2.- 1.3'.7 .' . 7 1.0 2.7 2.: 1.57

2. 7 1.5
2. 7 2.s

2
2.0., . . . , .0 . . . , .52.7 2.5 2.7 3.02.7 3.0 2.7 3.5

2.7 .02.7 3.1 S Disd arae (3)
2.7 3.1 0.5 2.7 : - 5 7r . - v.n s t ria c f2.7 3.1 1.0 2.7 2.- 0.52.7 3.2 1.5 2.7 .- 1.0*

2.7 3.2 0.0 0.7 2.3 1.52.7 2.5 2.7 2.00.7 3.0 2.7 2.5
2.7 3.02.7 3.1 s 25 -i :. .mst rea, of 3 0.7 3.5.'. 7 3.1 0.5 2.7 ..g2.7 3.1 1.0

2.7 1.5 2.7 2.- 4 .ro - n. ,.tria
.2.7 *0. 2.7 :.- .i. ;2.7 -.5'

2.7 2.: 1.02.7 3.0 27 1.;.,
2.7 3.0 5 50 m .%v stream of D 2.7 2.5

. ..

2.7 3.0 0.5 2.7 3.02.7 0. 'r 1.0
:.7 3.52.7 1.5

2.7 2.0 2.7 :. 8 1000 . .a-.* t rea, o f .'2.7 2.5 2.7 2.- 0.5
.

2.7 3.0 2.7 .e 1.0
2.7 : e 1.52.7 2.3 8 100 c.mstrean of 3 0.7 2.02.7 2.5 0.5 2.7 2.52.7 2.$ 1.0
:.7 3.22.7 2.s 1.5 0.7 3.52.7 2.0

2.7 2.5
2.7 3.0
2.7 3.%

2.7 2.5 $ 200 e Oc.- s t ream of D k k ') /*7 2.8 0.5.

' J J f._ Q2.7 2.4 1.0
2.1 2. .* 1.5
2.7 2.6 2.0
2.7 2.5
2.7 3.0
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2able 5.2-9

5.er .at p1=w data for TMI 5 on 21 February 1976.

statson operat.an Levet <.): O 21=e: 2105*hclear Service . Naps; 3
Intake Ter o. (C ) : 2.0*5ec.wfs ry Service P.c ps : 2 Iffluent Te7 (C): 6.7* cay Feet PA s: 2 Air Teep. (C ): 11.0

Eff!6ent Rate cis t: 111.1 '4ind fyeed (rph): 9
8 :ve r flow e'e f t * * ?M.MO '41*f Ir. 4

D& stance from .hree Mais I4:and Shore20 m 5m Dis t41ce I ra..' re e "s le Island Wwre20 n 5n2epth
2.8 2.3 S Unit 1 Intake : cts
2.3 2.8 0.5 a 3.0 3.3 5 a' 0 m tov,st ream .if _v

2.8 2.8 1.0 3.0 3.3 0.5 s
2.8 2.8 1.5 2.9 3.3 1.,

.

2.8 2.8 2.0 2.9 3.3 1.5
2.! 2.8 2.5 3.0 3.3 2.
2.8 2.8 3.0 3.0 2.}
2.8 2.8 3.5

3.0 3.3 s % u = .4vnetrean of2.8 l. 0 *
3.0 3.3 is. ',
3.0 3.3 1..- 2.5 2. 8 . S 25 m Upstream of Discharge 3.0 3.2 1.52.8 2.S 0.5

2.8 2.8 1.0 3.0 2..
2.8 1.5 3.0 2.5

' 2. 8 2.0 3.0 3.;

2.8 2.5
2.5 3.0 3.0 3.1 S 700 - S e stream.at 33.0 3.1 0.5

3.0 3.1 1.;2.8 5.2 S Discharge (D)
2.8 5.6 0.5 3.0 3.1 1.5
2.8 5.2 1.0 3.0 2.0
2.8 5.2 1.5 3.0 2.5
2.8 5.2 2.0 3.1 3.0
2.S 5.2 2.5
2.8 4.9 3.0 2.9 3.1 s cico m .*a.rnsc rea., of a

2.9 3.1 's. 5
2.9 3.1 1.C2.5 L.1 S 25 m Downstream of D2.8 4.1 0.5 2.9 1.5

2.8 4.2 1.0 3.0 2.9
2.8 1.5 3.0 2.5
2.8 2.0 3.0 3.0
2.8 2.5
2.8 3.0 3.0 3.0 s 1000 m Iovnstream of *.3.0 3.0 0.5

3.0 3.0 1.u2.8 a.2 S 50 m Downstreas of D2.6 a.2 0.5 3.0 3.0 1.5
2.8 1.2 1.0 3.0 2.0
2.8 1.5 2.9 2.5
2.8 2.0 2.9 3.0
2.8 2.5
2.8 3.0
2.8 3.5

2.9 L.0 S 100 m Downstresa of D2.8 L.0 0.5
2.8 0.0 1.0
2.5 L.1 1.5
2.8 2.0
2. 8 2.5

por@D% ).8
0

\ g a>

2.9 3.6 5
200 m Downstream of D2.9 36 0.5

2.9 3.6 1.0
2.9 1.5
2.9 2.0
2.9 2.5

::: ::: 1565 227



179
0-

| Q}l?|0
Tat >le 5.2* 1'a f im()

)' 6'.?g~
'

p-

Thernal pt ra data f r ** * on 21 Tetr.ary 14 * *s.

stat t..n t perat asn Leve e '' t - 8e Is s: . . ' ' ' '
h jear se ryt. e Fess 2 :ntake 'e P. s'e- 2.1
*es.enfarv ervic e ia.?; * : 2 ! ! ! !'.ent le p. se #: *. . a

.

veay l'e s t i' M s- 2 Air I cP. 't'' 'A
!! fluent i.a'e false . l.a .tmi reed ( rh . #
elver rt.v .... . .... ,7, <

"tas e er.. .re, ".'e .slana a. ore. .

s e t a nc e t rum t.ree '' A l e I s ;and *. t. ore25 5= 20 e 5=
:e;th

;epta2.s 2.- raxt : :st...
2.* :.a 0.5 n

- s 400 n :..v,st ream of

0.3 -
.

... ,.,-

2.* 2.- 1.' > 2.9 3.5 1.02.* 2.* 1.5 2.3 3.5 1.52.+ 2.- 2.3 2. 't 3.5 2.0
,2.s 2.. 2.5 2,3 2,5

2. 's 2.- 3.0 2.9 3.92. 's 2.- 3.5
2,s 2,9

2. 's 3.5 s Suo n c estream a' s
2. 's 3.5 0.52.9 2.4 a. 25 m rpstream of .issnarce .: . 9 3.5 4.02.9 :.y ..5 2. '# 3.5 !.!2.4 2.4 1. 2.9 2.02.4 2.4 1.5 2.9 2.52.4 2.' ** 2.9 3.02.4 2.5 2.9 3.52. '* 3.0
2.3 3.4 5 700 m N vnstream cf L2. 7 5., :assharge d :s s 2.4 3.4 0.5

'

2. 4 5.2 .5 2.9 3.4 1.0: . ". 6.3 1.0 2., 3.4 1.50.9 6.7 1.5 2.9 2.0..+ 3.* 2.5 2.9 2.52.s 5.) 2.5
.9 3.02.9 5.2 3.3 2.4 3.5

0.9 a.03.5 4.3 _ 25 = |m m trees et D3.. 4.3 .$.

2.9 3.3 5 e00 m Nwmstream of D3.3 4.3 1.0 2.9 3.3 0.53.3 1.5 2.9 3.3 1.03.3 2.0 2.9 1.53.3 2.5 2.4 2.0
2.9 2.52. 's 4.2 5 So m Nvnstream of 3 2.9 3.0J . 's 4.2 t, . 5
2.9 3.52 . 's 4.2 1. r,

2. 's 1.5 3.0 3.2 5 1000 m Downstream of 3J . 's 2.u 3.0 3.: 0.5' . 's 2.;
3.0 3.2 1.9?. 's 3.0 3.0 3.2 1.5
3.0 :.03.1 4.1 5 100 m tevnetrea.s of D 3.0 2.53. 's 4.1 0.5

2.t> 4.1 1.0
3.0 1.5
3.0 2.0
3.0 2.5
2.9 3.0

2.9 3. 't 2 200 m Nsmetre am ..f p
2.9 3.9 0.5
2.9 3.9 1.0
2.9 1.5
:.9 2.0

1565 2282.9 2.5
2.9 3.0
2 . 't 3.5
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' uLb

her .s1 plume data for N.1 s on 21 Februarv 1976. fl

4tation .'perattara Level t'.n 0 !ame: 233; ,
?4. clear Service Purps: 2 Ir.take Teg . Nn: 2.2

decendary service tws: 3 Effluent re-p. 'Cs 6.4

.ecay Feat Purps : 1 Air Te:7. 't # : M

fifluent Rate ic f s): 115.9 Jind speed W ha; IJ
:ive- F1 v G-fes- 'o e ,' o 4-t wir. -

I tstance tre. Ihree ". tie Islan; ;*wre .staAc trwn .!.ree ."sle Isla1J .t- r e-

29 e 5s 29 = 5a
*2epth *erth

3.0 3.0 s Unte 1 latake 3.1 3.7 s * 00 m drmt ream .if :s
3.0 3.0 0.5 = 3.1 3.7 u.5 =
3.0 3.0 1.0 3.1 3.7 1. 's

3.0 3.0 1.5 3.! 3.7 1.5
,

3.0 3.0 2.0 3.1 3.7 2.u -

3.0 3.0 2.5 3.1 2.5
3.0 3.0 3.0 3.1 3.u
3.0 3.0 3.5

3.0 4.0 3.2 3.e i 500 m :wwnstream of
J.1 3.6 0.5

3.0 3.0 5 25 a *.'pstrees of Discharge 3.1 3.6 1. ',

3.0 3.0 0.5 3.2 3.6 1.5
3.0 3.0 1.0 3.2 2.0
3.0 3.0 1.5 3.2 2.5

'

3.0 2.0 3.2 3.0
3.0 2.5 3.2 3.5

3.0 7.6 5 Discharge (D) J.2 3.5 s 700 e :wwnstrean 3: :s
3.0 6.0 0.5 3.1 3.5 0.5
3.0 7.0 1.0 3.1 3.5 1. l>

3.0 7.3 1.5 3.2 1.5
3.0 7.3 2.0 3.2 2.0
3.0 7.4 2.5 3.2 2.5
3.0 7.3 3.0 3.2 3.0

3.1 4.7 5 25 s Dwnstream of 3 3.2 3.4 3 900 m :m.,wnstream of '

3.1 4.7 0.5 3.2 3.4 0.5
3.1 4.7 1.0 3.2 3.4 1.9
3.4 1.5 3.2 1.5
3.82 2.0 3.3 2.0
3.7 2.5 3.3 2.5

3.3 4.6 5 30 a Downstream of L 3.2 3.4 S 1000 m Downstreas et
3.1 4.7 0.5 3.2 3.4 0.5
3.1 4.7 1.0 3.2 3.4 1.0
3.1 1.5 3.2 3.4 1.5
3.1 2.0 3.2 2.0
3.0 2.5 3.2 2.5
3.0 3.0
3.0 3.5

3.1 4.3 5 100 m *cwnstream of 3
3.1 4.3 0.5
3.1 4.4 1.0
3.1 4.4 1.5
3.0 2.0
3.0 2.5
3.0 3.0
3.0 3.5

1565 2293.4 4.0 , 200 . - trea o, 0

3.3 4.0 0.5
3.3 4.0 1.0
3.2 4.0 1.5
3.2 2.0
3.1 2.5
3.1 1.0
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.ier .at pluu date ' .r ?'IL sn .. reb e.a ry 1 @, .
J

t at ..n .ns.e rat a..n : e ee -. . e: 6 .re: tw
'.a lea r erva. e X. , s - Inta.e f en. so p : 2.3

Ca-e . e rv ss e s r; s : 3 l t t t ue nt Te -> . i e- t . ")aei

:e as -e at 1* n.s * A a r *e7 H e 'A
?!!'.ent 6 .s t e dats. 1 1.4 .anJ gee ' - la r 4p

.P * | . 'W 8 *1 ** . ir.

..at ans e er . : ree : ; .anJ .. r e . t . ,. e r- r.e .c .u an: re*

O's a 5= 2.. !- ,

-ept: *.:1
1.1 1.1 '.:it 1 :nta e 3.0 ,.- . e',. . := m t re .-s '

l.1 3.1 0.5 . 3.4 1.- .. -
3.1 3.1 1.0 ..? 1....
3.1 3.1 1.5 J.; .7 .! *

3.1 3.1 .' . 0 3.. 3.* .

1.1 3.1 . *e 3.0 ..;
3.1 3.1 3.0 3.2
J.1 3.1 3.5

3.1 a.o 3.3 3.- %'s _ .sm:trea-
3.1 .!*,.

- 3.1 3.0 s 05 s rpetrea et Lis d.a rs e J.; J.* 1-
'.5 3., J.- 1..3.1 3.0 "

3.1 3.. 1.o 3.3 *
.

3.1 1.5 ..~ 2.*
'l.1 0.0 2.3 3..
3.1 0.5 3.3 ;.1
3.1 - 3.0

3.3 3.7 : 7C 3 = . strea. f .
3.1 5.- 4 Nzcharge iDi 3.3 3.* .I
3.1 6.1 0.5 3., 3.* 1.
3.1 4 1.v 3 3.7 ..
3.1 6.- 1.5 3.. 2.
1.1 6.- 2.0 ,.3 : *.
3.1 4.1 0.5 3.3 3.,
3.1 J.0 3.. 2.*

3.1 4.e , 25 n Nwnstream ;f ; 3.3 3 . 'e '6v m ' ' '.9 9 t r ea . .
3.1 a.a o.5 1.3 3,6 '.5

.

3.1 a.. 1.0 3.3 3_. 1.
3.1 a.a 1.5 ;.) 3.0 1*
3.1 0.0 3.3 ..
3.1 :.5 3.3 0.5
3.1 3.0 3.3 2..
3.1 3.5 3.3 3.1

3.2 4.3 - 50 m Dew .strea:s of a 3.3 3.5 - 1("JO = D e strea..
J.: ". 4 0.5 3.3 3.5 '.!3.1 4.2 1.0 3.3 3.5 1.*3.1 1.5 3.3 3.5 *53.1 :.0 3.3 2.s

.

3.1 0.5 3.3 .13.1 3.0 3.3 3..3.1 3.5 3.3 3.:
3.1 a.* s 100 m Dovnstream of D
3.1 a.: 0.5
3.1 a.: 1.0
3.1 1.5
3.1 2.0
3.1 2.5
3.1 3.0
3.1 3.5
3.1 4.0

::: ::: :., ---1=

1565 2303.2 ..: 1.0
3.2 1.5
3.? 2.0
3.2 2.5
3.2 3.0
3.2 3.5
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Table 5.2-13

Therna* plune data for T>t1E c'n 23 February 1476.

Station Operation Levet C ); o stre: 1 13
Ncicar Service ib ps: 1 Intake Tc p. gc): 1.0

Secondary Service .N ps: 1 Effluent c=p (c ): 3.4
Decay I! cat Pumps: 1 Air Ter; . u 1: .0-

Effluent e. ate (eis): 39.0 A*ind spee * ggM: l'
River "lov (e t * i- I n'. 000 JiaJ Str.. ,

*

Distance from Three m ic Island 8..' e
e40 = 20 m 5=

1.6 Depth
1.5 1.6 1.6 S Unit 1 Intale
1.6 1.6 1.6 0.5 m
1.6 1.6 1.6 1.0 ..

1.6 1.6 1.6 1.5
1.6 1.6 1.6 2.0
1.6 1.6 1.6 2.5
'.5 1.6 1.6 3.0 -

1.6 3.5
1.6 4.0
1.6 ?. 5

1.6 1.6 1.6 S 25 a l'pstres= of Oischarge
1.6 1.6 1.6 0.5
1.6 1.6 1.6 1.0
1.6 1.6 1.6 1.5
1.6 1.0 2.0
1.6 1.6 2.5
1.6 3.0

1.6 1.6 1.3 S Discharge Q)
1.6 1.6 1.7 0.5
1.6 1.6 1.3 1.0
1.6 1.6 2.2 1.5
1.6 1.6 2.3 2.0
1.6 1.6 2.3 2.5
1.6 3.0

1.6 1.6 1.7 S 25 m De.stn a= cf D
1.6 1.6 1.3 0.5
1.6 1.6 1.3 1.0
1.6 1.6 1.3 1.5
1.6 1.6 2.0
1.6 1.6 2.5
1.6 1.6 3.0

1.6 1.6 1.7 5 50 m Dov-.streau of D
1.6 1.6 1.7 0.5
1.6 1.6 1.7 1.0
1.6 1.6 1.3 1.5
1.6 1.6 1.5 2.0
1.6 1.6 2.5
1.6 1.6 3.0
1.6 3.5

1.6 1.6 1.7 S 100 m Destrea= of D
1.6 1.6 1.7 0.5
1.6 1.6 1.7 1.0
1.6 1.6 1.7 1.5
1.6 1.6 2.0

1565 2311.6 1.6 2.5
1.6 1.6 3.0
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r. t, g ,0 1. Tatte ? -15

3e el Pl re data f ar :*e; e n 5 '4rs e, t e*. :her d * P: .e4 cate f.r N:'.. on l's "arst. lef t
t at a.1. Te ret ...3 s eve n e e: o .r e - 11 % t at . * erot u s " evet < :. e 1,

'aa. ?ea r ve rsi e Pu r, - 2 tste.e :, , . et * 1 <..eir erv..e ?.q s . :e t s.e " ev. .--es.1derv e.vtse # rs- I af fle.ent ' em . * * .5 es . o.a ec ervic e P.es E f f16ert Te a . a.7; es ev est !*. s s ; 1 A ir . s y. f. * !'J . 0 : et a e e.t !'. p s - Att 'e p .*'I ; ert . ate e. f s . .*.'1 .s nJ res t . Th e !#

. a s t e.'. e or 9 . .er ee "s t e a .l a i.: P. re
,, . ! s t .e-t D ate c is a. ,o ;r

I .a ,10 '.1M * peed -c - i* va r < v. !g ini 2 -e - <<

. st ai. e s . ~. . .+ r ee ' a . e Ia . a.4J re.'s 2 , e. i n .>- : e 5s
-e:.t 's ;+pth%.* ** %.6 % ;'n . t I e n'..a. e 3. 3 3.3 3.. 1 t'n . t I !*t a.e* * * . . * u. 8, s 3.J 3.1 3.4 0.5 e

,S.* >+ 5.4 1.1 lo s 3.3 3.. 1. r.%- 5.* * .* 1.5 3. 3 a.3 3.a 1.5%.* * * % i 3.3 a.) 3.a 2.0- 5.- 5.* .' . 5 3.3 3.a 2. 55 - * .- S. # 1.0
t. 3 1.4 3.0 1 25 e Qstres= ; . sv arte' * a. I

*
'5 t Wstress et . s. '.s t e e 3. 3 1.. 3.6 's.1 as.- .e s.1 5 3.! 3.a 1.0- " * e .fe 1.0 1.3 3.. 1.5. - *

1.. ).1 :.0
*

%.* *S.. ?.0
%.s 5.+ 3.a 1.5 . * 4,

risc arre 16S

%.* 1.0 3.a 3.5 * 0.5..
s.. 3. 5 *

1. s,

!.. a. ? : s s. harge a: * ?.. 3. h * 1.5
.

. e
.%.* 4.* 9.1 .5

. 5. * 5. s S.: 1." 3.a a.s .. - 25 e .cvastres if :5.. 5.% *. 1.5 5.. ..s . e.5. . . 5. * n.s 2u 5.. a.. 1.0*.* i.* :.5 3.a ' = 1.5
3.. :.0L. *.* s.I e ; .swatreat cf 7

* 5.* * . . . t.5 3. . 3.- a.3 * So m .ev,s t re s e *
..* .* 1. ' 3.a 3.*

.

0.5..*.* 5.* 1.5 3.. 3.e a.: 1.09.4 5.* 2.0 3.a 3.e 1.5%.* 4.* .' . 5 1. . 3.- 2.0%.* 3.0
3.. 3.- %.1 . 100 m !cmis t re a . d .9.* e.0 6.3 s 50 m wotream a 3.a 3.* e.1 0.55.4 6.a 6.. ** 3.; 3.5 ..e 1.05. '' 5.* t .L 3.. 3.5 1.51.* %.9 . e 3.. 3.5 s%.e 5.9 ..0

1.4 5.* ..t 3.5 3.e ..! - 203 a ownstree . -5.9 3.0 3.5 3.s a.1 c.5
3.a 1.0 a.w 1.35.* 4.0 6.4 . l# n Mmattea of ? g 3,. ,,31.* *.0 * C.5
,,

*

.
3.4 1.* 2.0** 5.9 4 1.0

5.4 5.. l.5 3.. 3.= 3.+ 4 .00 s Mr s t re 4= ,'.* 5.* 20
3.. I.e 3.4 0. 55.4 5.7 2.5 3,; 3, , 1,1L' 5.* 3.0
3.. 3.o 1.5

5.9 4." 6.3 < 200 e Mestress of D *

5.4 5.9 6.2 0.5 3.5 3.* 3.4 5 19C0 a Downstresa ef ?5.4 5.i 4.3 1.0 3.5 3.* 3.9 C.55.9 5.+ 1.5
.

3.5 3., a . ,- 1.05.* 5.4 *0
1.5 3.= 1.55.4 %.* :.5 3.5 3.7 2.05.s 3.0 3.5 3.* 2.5
is i.5.1 a.C 4.2 ? a0s a "estream of

4.4 e.0 6. 2 0.5
5.4 e.1 6.2 1.0
5.4 e.4 1.5
5.9 6.0 2.0 ~

5. . e.0 :.5
q r @i , W ', !5., ..J 3.0 D, . i

,

Jt. < s
l

.t
.,m

, i$

ig. 1'''
, . y .}' (C/ L '.(a $ (iw*j f C't

" . si 6.0 6.3 S PN a Wetrea9 of '' ' j. . u5.9 e.s 6.1 0.5 "/

4. 0 %. " .3 1.0
5.* e. " 1.5
5.9 s.0 2.0
9.e 6.0 0.5
5.4 6.0 3.0

6.1 0.3 s 1090 m Mmatream of 3
e.0 6.3 0.5
6.0 6.3 1.0
6.0 6. 3 1.5
0.0 0.0
, .0 0.5e

3 i.
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Table 5.2-17
Table 5.2-tg

Thermat plume data for TMINS on 1 April 1976. ??ersal plu-e Jat. or !*t's .n 15 .*rt:1 1*'a.

Station Operat ton Level ('.1: O CL=e: 13e0 :at . m iver.as t., ,* set .*.o ime: i J5
;nta.e != v. *C1: !!.a

Nuclear $s rvice Pueps: 2 Intaae Trep. (C ): 9.22 N :. ;. ar . erv h c i% s* .

L: ;ae t 'scr. 't i 11..
Secondary Service Pu=rs: 0 Effluent Tecp. set: d.44 . . . .aa ry r vi. e PL . < : 1'

ll.9
Decay Heat Pumps: 1 Air Te p. (C): N4 e.ar ' cat i'u 7 4 - 4 ?it : s -* . .

10 **'te-t ' .i t e ..:' fa.51 J i r.J ' ri ed ~Pa ' 1"

Effluent Rate (c is 1: 33.5' VinJ n'. peed (rpal: ' - <f. 'a * ' ' - -
e-

elver les (cfsi. ** ;E3' J im m ' :s #

.:stii.e r.c * tree Mile . a t; .- r e
- Distamc e trom ihree Male ;slar.4 smore

.3 20 m 5m
40 a 20 m 5m Septh

Depth
9.7 9.7 9.7 S 1*att 1 Intake it.- 11.s 11.- S raat 1 *staae

::.* 11.s 11.9 0.5 3
9.7 9. 'r 9.7 0.5 m

11.3 11.s !!.* t.o
9.7 9.7 9.7 1.0

11 - !!.e !!.s 1.4
9.7 9.7 9.7 1.5

11.* tl.n it.* 2.0
9.7 9.7 2.0
9.7 9.7 2.5 11.+ 11.8 2.5

II.s 3.0
9.7 3.0

e-

9.7 9.8 9.8 5 25 m Epstress of ?ischarge !*.* 11.3 11.9 5 :$ n ;' stress of alsci.ar e

9.7 9.8 9.8 0.5 11.2 11.s 11.* 9.5
l'.$ 11.1 !!.* 1.0

9.7 9.8 1.0
11.5 11.s 1.5

9.7 9.7 1.5 %.

1.3 11.8 2.0
9.7 2.0

11.) !!.9 11.e 5 Dis.'.arge i3
9.8 9.7 9.1 S Discharse (DI
9.8 9.8 9.1 0.5 1:.9 !!.9 !!.e 0.5

11.4 11.7 11.9 1.0
9.A 9.8 9.1 1.0 Oepth at Discharge
9.8 9.8 9.1 1.5 Ftpe = 1.75 m :1.9 11.9 11.7 1.5

t!.s 2.G
9.8 9.1 2.0

9.8 9.7 9.4 S 25 m tevnetream of 3 11.4 11.4 11.7 s 25 e * -wnstress of a

9.8 9.7 9.4 0.5 1.4 11.9 II.7 c.5

7.8 9.7 1.0 !!.4 11.9 11.7 1.0

9.8 9.7 1.5 11.4 11.9 1.5

9.8 2.0 !!.9 11.9 2.0

9.8 9.7 9.5 5 50 m Downstress of 3 11.1 11.9 11.- S 50 n ;e.mstrea- et a

9.8 9.7 0.5 :1.7 It.9 11.- e.5
11.* 11.9 11.- 1.0

9.8 9.8 1.0
11.4 11.9 1.5

9.8 9.8 1.5
!!.) 11.9 2.0

9.8 9.7 2.0
9.8 2.5 11.4 11.9 11.* 3 100 a ;ew, stress of J

9.8 9.7 9.6 S 100 m Downstream of D 11.4 11.9 11.* 0.5
11.+ !!.9 11.* 1.0

9.8 9.7 9.5 0.5 11.7 11.9 1.5
9.8 9.7 1.0 11.9 11.9 2.0
9.8 9.7 1.5
9.8 9.7 2.0 11.7 11.7 11.5 4 t o A 3 .est res, of a'

9.8 2.5 !!.7 11.7 11.5 0.5
!!. 11.7 11.8 1.0
11. {.9.5 9.7 9.6 S DC e Downstream of D 11.7 11.s 1.5

9.8 9.8 9.6 0.5 11.7 11.1 2.0
9.8 9.7 9.6 1.0 11.7 2.5
9.8 9.7 1.5 11.7 3.0
9.8 9.7 2.0

9.7 9.7 9.7 5 000 m Downstream of 3
9.7 9.7 9.7 0.5
9.7 9.7 1.0
9.7 9.7 1.5
9.7 2.0
9.7 2.5

9.7 9.7 9.8 5 1900 m Downstress of D e r 1

9.6 9.7 9.S 0.5 - q !x o ' '3'

Oh ! .-
I9.7 9.7 9.S 1.0

9i i E0 ljk h u bb b b
9.7 9.7 2.5

1565 233
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!aSte 5.0-ta fatte 5.2-l's

ier . *:.m= Jata :or N:7 .s s aral 1976. Ther.:al plu:.e data for ***12 en 13 Yay 1976.
: tat: , . atio ;evet .m. L..u e tat ion eTera tion '.evel * ' i: u ::: e: the
. : ear - rs. e Pn : 0 *9:a.e Te P. 4. 12.3 1alear ' ervice N ps: 2 1.take Te=p. ' '

. .

l' *.. w a- w c ..e i . ;.s - 1 d f l .eet !e-n. ' ' - 12.2 -eondary %r ric e N ps- 1 Effluent Te p.
*

e. n w at r- * - A.r ic p. <*: 12.0 tecav Peat Pur.r s : : Air Terp. f C e !*.%
'

'et a!. :s. .M . . * . * . eed eg% 10 *!!!uent Fate 'c ts s: 77.i7 iiind Speed '7h. 5
... r.. -

. . . . . . -i ,y <e<. . .wn
.

t .- ,. .
3.,..,

ta.e s e erae .e .s.and :wre ; a tance t r ?P. . :.ree : : ale Is la .c M.c re
. - 2: s 5- a. m 29 e 5:

;eA- ',epth
I'.- :.* 1;.: s Os;; 1 :nta.e 17.0 17.2 17.5 5 Unit I Inca.e
1: - :.* 10 - '.5s 1*.J 17.2 17.5 0.5 m*.- !!.- 12.* 1.0 '*0 17.1 17.5 1.0.
* ..- 12.- 1: 1., !?.0 17.1 17.5 1.5

-

.'.= : .- 12.- 2:2 1 *.0 17.1 17.4 2.0 -
,12.- : .5 12.* 2.5 17.3 2.5

12.e 3.0 17.4 3.0

12 * 12.* 13.4 F 25 i r, stream cf :Ischarge !?.a 17.5 17.9 5 25 m rpstrees of ;s.ha rg e' . * :.* 13.e 0.5 17.a 17.a 17.7 ' O.5
12.* : .* 1.0 17.a 17.a 17.e 1.0
10.* ::.* 1.5 17.4 17.a 1.5
:.* : .* 2a 17.3 17.4 0.0

*
::.- 1*. 5 isc-arte e3'. *.a 17.5 17.2 s Discharte # n'O.* .:.- 12.0 0.5 17.3 17.5 17.2 0.5*:.* ::.e 12.2 a." 17.2 17.5 17.2 .0

!! * ::.7 1.5 17.2 17.5 17.2 1.5::.* .0 17.0 *0.

10.* : .: 1 *. a s 25 = :cvnstrea= of D 17.e 17.4 17.. S 25 = townstrea= of 7
*:.' : .7 1*.a O.* 17. a 17.a 17.a 0.5
12.* * .7 1.. 17.a 17.4 17.4 1.0*:.* ..7 1.5 17.a 17.4 1.5:.

1. .... ..C. .

17.1 17.1 17.a 5 50 m Nw-streas cf :
' .* :.* 12.5 5 !] = ;ownst ress of 3 17.a *.4 17.4 0.5. .- ::.* 12.5 0.5 l'.a 17.4 17.3 1.0
12.* .* 12.5 1.2 17.. 17.4 1.5
1 * ::.". 1.5 17.a 17.a 2.0. ...... .0.-

17.e 17.4 17.4 5 ICO = counstrea= ef *10.* !!.? 12.+ 5 ; , = revnstrea= of 3 17.a 17.a 17.4 0.5
12.* : .! 12.6 0.5 17.3 17.4 17.a 1.0
12.* ::.* 1. 0. 17.3 17.4 1.5
10.* : .* 5 17.4 2.0
1. ...

.. .0
17.a 17.4 17.s 5 000 m Downstrea= cf:: * * .' 12.? 5 IX = ownstreas of D 17.a 17.4 17.a 0.5: .* *.t 12.7 0.5 17.4 17,4 17.. 1.0

! .*
*

.? 10.* 1.2 17.a 11.4 1.5
!;.* :: 1 17.a 17.4 2.0. . . ' . 5
1. .0.....

17.4 17.5 17.6 5 a.0 m DosTatreas of :
!!.* :.- 10.m 5 .00 = Nvnst reas of 3 17.a 17.5 17.6 0.5*:.* *

.2 12.7 C.5 17.a 17.5 1.017.* *

.? 1.4 17.3 17.a 1.5
,1; * :.e

10.*
.

1.5, 17.3 2.0.. ... .6

2.5 17.2 17.a 17.4 5 1900 m Ocunstreas cf
17.2 17.' 17.4 0.5.

17.1 17.a 17.a 1.0
17.0 17.3 17.3 1.5
17.0 17.1 2.0

1565 234
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Table 5.0 20 Table 5..;-21

Them! ?!u e Jata for TPl*24 on 27 P.sv 1+7 3 ff.er 41 plu = Jata for "' !.4 en J ne !.. .

stat &on cerattom Lc rt C.e: 40 s .=e : 111o ' tat:.'' q erat:so :e.e i e: 19 ne ; in3Nuclear 8ervice Pu :p. 2 Inta.e ;eep. to: 15.7 'e. ! ear per cic e s'u ps : 1 teitiie re7, ce :- 20.54SeconJarv servi.e Pu:;.s: 1 Efft6ent Ie p. as 5: 15.0 Se.encarv sercice Puhe s: : Enttuent :,9. ..h 17. e
-

''e s aw Fi a t N-;s : 1 Air re o. gg n: 21.0 ;ecay * eat rirps: * A i r t ev. i . * : le iaeffluent Kate (cise 93.57 visJ f reeJ eptis: 4 ffilae't kate ie ts o: 0. t it .ina vees . ,.h.. i ata**ver " . - .-<5- 15_ re Mu- RF-* '- . if *<i 4 .s . .
?a ta9ce fres ;*iree ytte ..lan: -r. ore . * t an. s trea Ihrse ' ale IslaC ere -40 n 20 m 5m ;0 n 2.1 m 5m

Lepth Pepth15.1 15.3 15.3 s rnte 1 1ita.e tv.G 18.i to.9 s t ntt 1 I ta e15.1 15.3 15.3 0. 5 m 14.0 19.# 1r. p o.5 -
.

15.1 15. 15.3 1.0 tw.o ' .* Id.4 1.615.1 15.0 15.3 1.5 19.0 15.+ t.* 1.5 a
15.1 15.2 15.2 2.0 19.0 13.9 te.+ 2.0

19.0 te.9 14.0 2.5*

15.2 15.3 *15.7 5 25 m l'pstrea= of Discurse 14.0 19.0 3.015.2 15.3 15.6 0.5
15.2 15.3 1.0 1a 9 19.9 ff.* s 25 m tg..trea et : tw haree15.2 1.5 18.9 Id.* to.* 0.515.2 2.0 19.4 18.+ te.1 1.0

!$.9 13.1 1.515.a 15.5 15.a S Discharge O ) 18.* 18.i 2.015.4 15.a 15.a 0.5 th.9 0.515.3 15.4 15.a 1.0 18.9 3.015.3 15.a 15.4 1.5
15.3 2.0 18.4 !?.4 18.3 $ Discharge C )

13.9 19.4 18.1 0.515.4 15.5 15.5 5 25 m Dcwnstreas of D 18.9 !!.i 18.3 1.015.a 15.5 15.5 0.5 15.4 1 .9 1.515.4 !$ 5 15.5 1.0 18.9 19.) 2.015.a 15.5 1.5
15.4 2.0 18.9 19.9 l .a 5 :5 * Devastreas of DIS.9 !+.7 It.a 6.515.3 15.. 15.6 5 50 m Downstream of D !?.9 la.9 1s.a 1.015.3 15.4 15.5 0.5 te.v ts.9 1.515.3 t$.e 15.3 1.0 18.9 1s.9 2.015.3 15.a 1.5
15.3 15.a 2.0 18.9 19.9 19.5 5 50 m fewnstreas of D18.9 11.1 18.5 0.515.3 15.5 15.6 5 100 m Nwnstres= of 0 18.9 I f. 9 I f. 5 1.015.3 15.5 15.5 0.5 13.9 !!.9 1.515.3 15.5 15.5 1.0 18.9 18.8 2.015.3 15.5 15.5 1.5
15.3 15.a 2.0 18.9 13.4 IP.6 s ton .s Dev.tstress of 318.9 18.9 13.6 0.513.4 15.5 15.8 5 200 m Downstream of D 18.9 15.4 18.0 1.015.4 15.5 15.7 0.5 18.9 It.9 1.515.4 15.5 1.0 18.9 19.9 2.015.4 15.5 1.5
15.a 15.5 2.0 18.9 15.9 18.6 5 000 m Dowe.streas of D

18.9 18.9 19.6 0.515.3 15.6 15.8 5 400 m Nwestream of D 18.9 19.9 18.6 1.0
15.3 13.6 15.8 0.5 18.9 18.9 1.5
15.3 15.5 1.0 18.9 18.9 2.015.3 15.5 1.5
15.3 15.5 2.0 18.9 IS.9 18.7 5 400 m Downstream of D15.3 2.5 18.9 15.9 18.7 0.5

18.9 15.7 1.015.4 15.7 15.9 5 1900 m :ownstress of D 18.9 16.9 1.515.4 15.7 15.5 0.5 18.9 18.9 2.015.4 15.5 1.0 19.9 2.515.3 15.5 1.5 18.9 3.015.3 15.a 2.0
15.3 15.3 2.5 19.0 19.0 18.9 5 1900 m Downstreas of D19.0 19.0 18.9 0.5

19.0 19.0 18.9 1.0
19.0 19.0 1.5
19.0 19.0 2.0
19.0 18.9 2.5
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!at:e ?.0-;;
lat te 5.. 03To

;% r-i ? ! .sm data f or T''*:M on is !.re l'4 ? N
*' e r .s : ;o ata * I :7 . . . .ae t r M.Th

t a:.e u . e rat.<n tevel e .; wa .:. - t r,.
ta: n eer4: 1 . . . . . . rs - AM)J Lt;ea: e v;ce N ns: 2 Ir.ta,e Tenr. * O t..e '.w ' r ar trn.e ca.s . :sta.e :e T. '' * . 3., f euma e c e rvis e Ne o s ; 2 If:lt.ent Te p. '( e : !!.?' es rar r er' e r:s . Eff!.<nt "e-r. d ...**;e a* 'ea! ?.:Ps . 1 Air :=* p. O s 3 2.' "e s . t a t :"M S - s.r Ie . '* 28

g

h 'It!.e. i4te 'cis s: 40 10 .;s s .spes J e- ph a i t! e7t kate 8 ise.... . .'. e '. reed "T'...
. .. -e 3 . . *,

, . .g .6:4 a. e a rt,= ; tire : ..e . .a.u :s
, - 4*8 e .N ?. 5 rs i . .. e . ee .4 ...ac: wrt

. .o - 5?-
. !e,th".

05.' M.s 25.a s inte 1 Ir.ta..
Nit -

25.* .5.e 25.e 0.5 e
. .

.. v.t 1 at s.e.
2. - 20.+ ; 3.' .. -

*'
M.* 23.4 25.9 1.0. ::', 25.* :J . * 25.s 1. *,

. .* 2

+ . . 's .' ) . *

.; 05.* 25.s 2.0 . ., ...*
23. .

.

O . ...
*

..) .J.
,. ..25.8 "* '6.2 S 'S o t*rstream of ?is. harp 23. .

.

25.9 25.$ 26.2 0.5
25.5 .'5. 5 1.0 e-

... 2*.s 23. !! = ' ;s t re s= if ' .s. .a rpe25.t M.s 1.5. . .

., . - : 4 ::.) 23.3 .I

., ,5.. 2.0
s.... . .

% ....,! 3.9 ).* 25.5 S ?tuharge (3 O..v ..- ..

.= . . .s
; 25.6 !!.* '5.a 0.5

:... ..!* 25.9 !!.* 25.3 1.0
25.6 !!.e 1.5,

23. 23.0 23.3 ' . sc *a rr e G. s~ 25.1 2.0; 23. 03.0 23.3 .?
23.e 23.0 21.2 :.; .'S . * !!.D ?S.6 s 'S = w nstrea , f :*. P. :.2* 25.6 U.t 25.5 0.5 . ..
:3.J M.0 '2.. I., 25.r 25.$ 25.5 1.0

** 25.s 23.6 1.5, 25.6 2.0 '2.0 ;) ??.. 3 = : m strea= af :! 23.0 !).. 23.e .?
! 23.5 25.7 25.7 s 50 e Nvnstream of ? 23 0 '3.0 '.'

).' 23.0 :.
* 25.e !!.4 25.7 0.5 :n.3 ::.e : .* 25.2 IS.9 1.0

23.] :: 9 . .!25.f 13.5 1.5* 25.6 25.6 2.0 ...a 23.0 23.* ! . 3 ov.streat ci .22.* 23.c 23.5 .125.9 25.9 25.9 5 100 = :evnetream of "' :: 4 U.c :.25.a 5.9 25.9 0.5
.... 23.0 :.!'5.6 13.9 1.0 :.+ 23.0 2.M.* If.! 1.5
.. 4 :3.0 ..!:5.e D.h 2.0

23.0 23.1 '3.. 8'5.9 2* . 6 25.9 5 2 M a Sovnstream of 23.0 *3.! 03.e .?
:.M s .wstrea= cf :

05.9 I' . 4 25.9 0.5 3.0 23.1 '3.3 :..25.9 !?.9 25.9 1.0 '3.0 23.0 ;.25.9 25 . 9 1.5 *3.. 23.05.9 2.0 ..

:).O 3.0 :.1
25.9 5.9 26.2 5 400 m Downstresa of 3 23.0 '3.0 22.3 . MG = :e. stress of :05.9 5.9 :e.1 0.5 23.0 U.0 23.3 ' .!25.D 5.9 Ot.1 1.0 23.0 23.0 U.3 *..25.4 3.6 1.5 M.0 23.0 :.!05.9 5. 7 2.0 23.0 U.0 .25.7 2.5 23.0 33.0 2.5
26.4 21.4 26.1 1 1900 m Downstream of 3 23.0 23.0 23.* f ."C i Downstream ci :;*.0 It.3 26.0 0.5 23. 23.0 M.2 '.!25.) Of.1 25.9 1.0 21.0 23.0 23.' :.*23.8 !! . ) '5.8 1.5 23.0 23.3 !.525.8 5. 5 2.0 U.0 '.!23.2 2.3 U.0 *'

.

23.; 23.2 23.3 5 05 'O e Downs t ream o f :23.* 23.2 '3.3 *!.
23.2 23.2 23.3 : .

23.2 23.2 23.3 **
23.1 '3.2 '..
23.1 23.1 :.:
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fable 1.*.2% fable 5.2-25

* tv l*s76.Ther .at plume data for TMITS on 15 July 1976. Theek.31 plu: e .'ata for *" 5 s iJ u

Stat.02 .veract.fi . eve t t '. s ; toJ ..me- 0130 station q= ration ie.*1 t' ..re: 133*"

'sartear servise f a7s: 3 Inta e Ten. ict: 22.78 %c tear service N p. I lat..e leer. .ct: *5.0

sec. 9da-v svevic e Pis.ps: 2 E!!!i.ent temp. o : *3.33 se enJary servi.e 1%=ps: 2 . aft >ent serv. 4 8! 25.d
O ec n "e a t N-- s : 1 Air Terp. K) *4.5 De.ae ' eat N ,rs. O Air re.co. .C 5 27

Ef:li.e-t tate scis): *0.10 .Ind 5 peed sephn: 23 ufluent kate ac:s): ...?6 .t.J * peed erh' 57"

* v've. re y s.,s. ft. If-! "Ir._ -

et er r* w- (,- t o i . n o . J.9 ?Wf Mr.
;&sta9.e iro1 Ihres .*.11e's.1and shore ?tsta s e 6 rc. .?.r e e ' .e i s l a.14 S tao r e

40 m 20 m 5m - 40 a 20 n 5m
Septh ?cyt t:

22.0 21.9 21.8 5 rstt 1 Intake 23.0 :).6 23.8 5 r-it 1 Inca.e

22.0 21.9 21.S 0.5 a 22.9 23.5 23.9 0.5 a

2;.0 *1.9 21.$ 1.0 22.9 23.5 23.9 1.2* .

2*.0 21.9 ?!.9 1.5 *2.9 23.5 23.9 1.5

22.0 *1.9 21.6 2.0 22.9 23.5 2.0
23.7 2.5

21.9 *1.9 21.8 5 25 a Upstream of 01scharge 23.7 3.0
21.9 21.9 1.8 0.5
21 9 21.8 21.8 1.0 23.2 23.8 24.0 8 25 a Upstream et Disctarse

21.9 !.8 1.5 23.2 *3.8 21.0 C.5

21.9 21.4 2.9 23.1 23.6 24.0 1.0
2!.+ 2.5 23.1 23.8 1.5

*

21.9 3.0 23.1 2.0

21.1 21.7 22.5 $ ?!scharge (D) 23.5 23.9 '4.4 5 * :scharge (D)

21.9 21.8 22.2 0.5 23.5 :3.9 *s.; 0.5
.1.9

~ * *2.2 1.0 23.5 23.9 1.0 *e th at Slecharge

21.9 21.6 1.5 :).a 23.9 1.5 pipe . 0.75 m
21.9 2.0 23.4 2.C

21.9 ::.0 22.2 5 25 m Cownstress of D 23.2 *).7 '4.2 5 25 = Nwnstres ,of 3

21.+ 22.0 22.3 0.5 23.2 23.8 24.2 0.5
21.9 22.0 1.0 23.2 23.8 1.0
21.9 *:.0 1.5 23.1 23.5 1.5

21.9 22.0 2.0
23.5 24.1 :s.1 ! 10 m O wnstress of 0

22.1 22.0 *2.2 5 50 m Downstreas of 3 23.5 *4.1 *s.1 0.5
22.1 22.0 22.2 0.5 23.5 :&.1 1.0
22.1 22.0 22.1 1.0 23.5 24.1 1.5
12.0 : .0 1.5
22.0 *1.9 2.0 23.3 *4.0 * 4 .1 5 !c0 m Downstress of D

23.3 24.0 24.1 0.5
22.1 *2.0 :.2 S 100 m Downstream of 3 23.3 24.0 24.1 1.0
22.1 22.0 :*.2 0.5 23.3 13.9 1.5
22.1 22.0 1.0
*2.1 22.0 1.5 23.5 23.9 '4. Y 2 0 m townstreat of 3
22.0 22.0 2.0 23.5 23.9 24.2 0.5

23.5 '3.9 2'. 2 1.3
22.1 22.1 22.1 5 200 m Downstress af 0 23.4 23.9 1.5
22.1 22.0 22.1 0.5 23.4 23.9 *4.2 5 M m Devnstrea.s of 3
22.1 22.3 22.0 1.0

23.3 23.9 24.2 0.5
22.1 22.0 2*.0 1.5 23.3 23.9 '4.2 1.0
22.1 :2.0 2.0 23.2 23.9 1.5

23.2 23.9 .0
22.1 22.0 * .0 $ W m Nwnstress of 3
22.1 22.0 22.0 0.5 23.9 !a.1 24.1 5 1100 m Downstraa= of 3
22.1 : .0 22.0 1.0 23.8 23.9 23.9 c.5
22.1 ::.0 1.5 23.7 23.8 23.6 1.3
22.1 22.0 2.0 23.7 23.8 23.8 1.5
22.1 2.5 23.6 23.7 2.3

21.9 21.9 21.8 s 1*00 m Downstream of D
21.9 21.9 21.5 0.5
21.9 21.9 21.P 1.0
21.6 21.9 *1.8 1.5
21.5 21.8 21.7 2.0
21.3 21.7 2.5
21.7 3.0
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Tabte 5.2 26 !able 5.;-27

itwrmal plume data for T'*1.*' om 12 A savet !H6 Ther-41 p:.s cata for !*!!Z om :o Awast 1976.

stattom operetlom Level t'.#2 100 ;tze: la50 s tat tos ;e.a 139 Level (*s 1W I L=e : 1325
*ax lear ervise ?m:ps: 3 Inta e Ier.p. #c s: 25.a4 Nclear er.sce A: ps: *3 Irtase Ie P. '*- .* 67
seconJarv Jervice Pte ps: 0 tif e t re=p. *Ce :) . 3. S ec or.Ja rv e'vic e Peps : Efft.eSt :r p. ',, .5.53.

N tav Hsat Pts ps: u Air :v c. .r): ;6.5 *ecay ieat P.=ps: 0 Air ta=p. M s: .v..
E f f t.wne l'.at e ic ts l: 24.73 g i r.: ;eet (=phs: $ Lffluent b :e 'ciss: 53.47 .'ind 'peet 'on -

Pfver ;tyv *tf9. 3 4. ''-81 W !j: * . * *r e r '* cft II 8' ' ' ("! * t r - *'

:'astas e ir==_ *bree Mile !sla.c - .re s:as e tre= Bree file !skand here
40 m 20 m 5e 40 s 20 = 5m

:epth repth
24.6 24.7 24.8 s Lnit ; : take 26.6 Ot.a 26.2 5 Unit 1 take
?.6 24. Za.A 0.5 m 26.6 t.a 26.2 0.5 =

2. 6 24.7 2a.$ 1.0 29.6 26.. 29.0 1.0 a

24.6 2. 7 24.5 1.5 26.6 Ot.a 26.1 1.5
.24.6 24.7 24.s 2.0 25.3 26.1 2.0

|a.s * 2.5 26.3 26.1 2.5
24.8 3.0

26.4 26.2 27.1 5 25 m 0; stream of 01scurse
Ja.7 24.8 25.1 5 '5 m * pstream of Discharge :6.s 0+. 26.9 0.5
24.7 24.8 25.1 0.5 *e.4 29.1 1.0
0. 7 24.6 1.0 26.4 :s.1 1.5
21.7 24.8 1.5 26.e 2.0
'4.7 24.8 2.0

:o.3 :6.3 26.0 1 Otscharge irt
24.d '4.9 24.7 5 Otscharge J) :6.3 .'s.3 6.0 C.5
!a.5 : .9 24.7 0.5 26.2 29.3 :6.0 1.0 tepth at :1scnarse
OL.P 25.9 24.7 1.0 repth at ischarse '6.2 1.5 Ftpe * 1.0 =
24.8 24.9 24.7 1.5 Ptre = :.? =

'6.2 26.* :6.9 3 25 m ;ew-strea= cd :
24.8 24.9 *?.8 5 25 m -matream of 3 26.2 ft.: 26.9 0.5
:. 8 Ja.9 :4.s 0.5 26.; t.: 1.0
*;.6 : *. 9 1.0 26.2 1.5
24.8 24.9 1.5
24.8 2.0 26.6 '8.0 26.3 s 50 3 *ew.atream of :

26.6 :9.2 26.3 0.5
!a.8 24.9 *a.9 5 50 m !cv= stream of *t.5 ;$.0 1.0
24.8 !a.9 0.5 '6.4 26.* 1.5
24.8 '4.9 1.0
24.8 26.9 1.5 26.3 :t.3 26.4 5 100 m .wsstraa= sf
24.8 2.0 26.3 26.2 26.e 0.5

26.3 23.2 1.3
24.8 *4.8 *a.S $ 100 m icvsstream of D 26.3 23.2 1.5
24.8 4.6 a.8 0.5
24.7 24.d Oa.8 1.0 *e.a :6.3 *6.3 5 000 = |cw. stream of
*;.7 24.8 1.5 26.4 *6.3 26.3 0.5
24.7 24.8 2.0 26.s 26.3 26.3 1.0

26.4 26.3 1.5
|a.8 24.9 '4.9 5 000 o row = stream of 3
{p.8 ja.9 {4.9 0.5

26.3 26.3 26.3 5 400 m Oc. stream of ... 8 .. 9 .4.9 1.0 '6.3 It.3 ;6.3 0.5
h*8 (*g Ij 09.3 ;6.3 1.0** ** ''

26.3 Oc.3 1.5
0'.9 24.9 '5.1 5 400 m :.v-stream of 3.

...# .9 .5.1 0.5 2,7.0 ,.a27 25.0 5 1900 n !w stress cf .
,

.. 3 3 7. . 0.5...,,,

.. 9 1.1
, -

.
. 6.9 3 1.0c3 *.9 V 26., :7.2 :7.0 1.5

.. ....

**" *U
26.4 26.5 2.0

0. 9 *a.9 25.2 e 1900 m Nvistraam of 3
24.9 *a.9 05.2 J.5
2' .9 24.9 '5.1 1.0.

:a.8 21.s ;5.1 1.5 k

y! ' i%')N,q24.8 : .8 2.0 ij 0
24.6 2.5 I

Q (\ d|f,A( \}& a '(-
O. i d'

si
Nf- gi U i i

s

\\| (,J O
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Table 5.2-28 Table 5.2 24

Thermal plese data for TMI's on 9 5epte=ber 1976. Thermat pluce Jata for TMt!b en : * ept e-+er l'# 70

Station operat too Level (*.): IN T1=e: 1310 Stat ton . 7 erat ton t eve t C.): IN rir.e : 1315
hclear Serv 14a Pr ps: 3 Intake imp. gC): 23.72 ?ax tear serv 1.e !%=ps: 3 Intake ic7 se'): 1 st . 5

recondary service Pms: Eft West ie p. ic): 22.50 *esonJarv : ervice 1%rts: 0 tt f li.ent rc7. H ): t s.e ,*

< tar Heat P4=ps : 1 . Air Te p. K e: *7.0 recav I! eat w s: u Air re p. o ,: 11.0
Effluent Itate icis): e2.31 '.'inJ fpeed emph): 4 Ef fluent mate e.:f e): 44.59 AlnJ 'peeJ (eph): 10

G e r $ 1 *w (c f s * C" .aI _
River 6tu sist- l '. 'en

.

Island tw re
'i t M ' t r . .

.01s tanc e l'ron P.ree ''11e IslanJ tz. ore .nstans e t ro:s Three '"11 e
45 m 20 m 5m .o a Js 5m

Depth Pepth
tatt 1 Inta'e25.0 22.7 :2.7 5 Unit 1 Intake 18.5 18.3 1s.3 s a

23.0 22.7 ::.7 0.5 m 18.5 19.3 18.3 0.5 m
'3.0 22.7 22.7 1.0 1$.5 18.3 16.3 t.C
23.0 22.7 *.7 1.5 15.5 13.3 18.3 1.5
2*.9 ::.6 22.7 2.0 18.5 15.3 15.3 2.0

22.6 2.5 18.3 2.5
22.6 3.0 18.3 3.0

e-

23.0 23.2 23.0 $ *$ a t'pstrea:s of Dis.harge 15.6 15.5 18.6 s 25 m Upstress of Discharge
*:.9 23.0 23.1 0.5 13.0 1s.a 18.7 0.5
22.9 * .9 1.0 18.7 19.. 1.0
::.8 22.8 1.5 11.7 18.4 1.5
22.7 2.0 15.7 15.a 2.0

18.7 2.5
*).1 *3.0 22.6 5 Discharge f?)

23.0 23.0 *2.9 0.5 1s.3 14.4 17.4 3 pincharge (D)

22.9 23.0 '3.0 1.2 ;epth at * 1scharge ts.) la.3 17. t. 0.5
2*.S 1.5 P!pe = 1.0 m !!*. 3 1s.3 17.5 1.^ :epth at Discharge

!!.3 1.5 ripe . 1.0 m

*:.9 23.0 23.0 S 25 m :estress of D
22.9 23.0 22.9 0.5 16.2 I f.'! 15.1 * *5 m tewstreas of 't

22.9 23.0 1.0 16.2 15.0 18.1 0.5
22.8 '3.0 1.5 13.2 1$.0 1.0

18.3 18.0 1.5
23.0 23.0 *3.0 5 50 m Downstress of 3
23.0 23.0 23.0 0.5 15.3 1s.3 17.9 5 50 m Downstream of a
:1.0 23.0 1.3 18.a 11.3 18.0 0.5
'3.0 23.0 1.5 15.a to.3 1.0

18.a 18.3 1.5
23.0 23.0 '3.1 5 100 m Downstream of D
*2.9 23.0 23.1 0.5 15.4 13.3 19.2 S 100 m 'Jevnstream of 3
22.9 23.0 1.0 18.5 15.a 18.2 0.5
22.9 23.0 1.5 19.5 14.4 18.2 1.0

18.5 16.a 1.5
23.0 23.2 23.4 5 200 m Downstrees of D
23.0 23.1 23.3 0.5 sa.4 16.3 18.1 5 :00 m Downstream of D
23.0 23.1 1.3 18.4 18.3 18.2 0.5
22.9 23.0 1.5 18.4 !!.3 18.2 1.0

18.3 18. 1.5

{3.1 .{ {3.3 5 400 m Downstream of p 19.3 !!.. 18.a 5 400 m Downstream of D
;3:1 3:1 13

2- 18.3 le.; 18.4 0.5
18.3 1!.a 1.0

*, , I.5 gg,3 gg,g g,$**
,

8* ** *

h3.0 **5 18.a 2.5
~

{. {a.9 5 1900 m Downstreas of 3 18.2 18.2 18.5 5 1900 m townstrea= of D.

.5
|* ;. p. 18.3 19.3 18.5 0.5

.d *'1 | .1 .3.0 1.0 18.3 13.3 18.5 1.0
3. .3.0 1.5 "2 "2 15n.9 22.5 2.0 18.. .0
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Tahle 5.2-10 !atte 5.2-11

Ther i.st .*3 ew .:ata (w r*1T; ..a 7 es toter aman. ft.er at p1m data f6,r 2MIM en 21 wtcher tv76.

*t st sam **perat tum : sees t e; tw size l j p. .ta ica +? erat ar9 Level <*.): Si * =e : 13J6.

*. a lear ervas e two: 2 tatase Te- P . et s: 16.37 % eat serv. e Peps: 2 ! stare Teg. '. 6' .:
sevn tarv : erv as e be,ps : 0 tittuent ie p. **e: Is.7m esondarv ;**vas e N es: 2 Efiluent !ag. *i: li.* 7
Ierav . eat Prps? 's Ai r re-p. 's e: 1,.9 :=<2v reat t'.r: s : O Ast *p. IC , .. 0e
t t f1 aeet Lte este* a s. 'A '. a st peed 4-4. s 2 fff14e-t Rate es f s s: 66.b4 .ir.f *;eed f=n e: It
Lt s . r **aw .t .. ft.!w 7,* !r. . e ? <e r r' v *. MMn - ! - * * 17, .

M*tase t s .'r. !'iree Pale Island :.wre . e :4.w e t res Three Pale !6.an.2 more
48. m 2n s 5e 60 - 20 s 5s

;epth p tepth
17.2 17.n 16.5 rnit ! Intake 13.3 l'.L 10.9 5 t's.t 1 Intase
17.2 17.0 f*.S u.5 n 10.) !?.5 1 *;. 6 0.5 a
17.2 17.0 14.'. 1.0 19.3 10.5 19.6 1."

I17.2 17.0 16.5 1.5 10.3 10.5 10.6 1.5
17.2 17.0 14.5 2.0
17.1 17.0 16.5 2.5

. 10.3 ! ).5 10.6 2.u ,

1*.5 13.5 2.5
17.f; 16.5 3.0 19.5 l's.5 3.0

17.1 16.7 16.7 5 25 m t'pstre.n of :1scharge 19.5 10.6 19.7 5 25 e *petress of : sc .arge
17.1 16.7 19.7 0.5 1. 5 10.e IC.6 0.$ .
17.1 16.7 1.0 l'.5 10.5 1.0
17.1 16.a 1.5 ! *> .4 10.5 1.5
17.1 16.6 J0 10.4 ::.5 2.0
17.3 2.5
17.1 3.0 ti .5 10.5 10.2 * ttacr.arae t0 a

1 '.5 l '?. * '' 2 0.5
17.0 16.6 17.3 % discharge (*' e l' .i l' .t 1.J. 0 1.0 :epts at itscharge
19.7 16.6 12.3 0.5 It .4 1C . . 1;.2 1.5 Ft;e = 1.5 x
16.9 10.6 17.3 1.0 :eptia at Muharge 14.. 2.0
te.* 16.8 17.2 1.5 pipe = 1.5 "e

p. 4 In.6 .0 g r.,5 1:.; 10.s s 25 m :cv.strea f'
!( .5 1C.5 13.4 0.5

17.0 16.7 17.0 5 25 = Ocunstrean of '' 10.5 10.5 1.0
17.0 16.7 14.9 0.5 10.5 10.5 1.5
17.0 16.7 1.0 10.5 10.a 2.0
17.0 16.7 1.5
17.1 2.0 10.5 IS.5 13.e 5 50 m *ewnstrea= cf :

10.5 10.5 ;3.4 0.5
17.1 14.7 14.+ 9 53 o Nwnste s of : 10.5 IG.5 20.& 1.0
17.1 16.7 14.9 0.5 10.5 1G.5 1.5

-17.1 16.7 1.0 13.5 10.5 2.0
17.1 16.7 1.%
17.! 16.7 2.0 l '.6 10.5 10.5 5 10: = Nw- s t r e a= f

10.5 10.5 10.5 0.5
17.1 16.7 16.4 5 103 a Nwmatteam of !'.5 10.5 1.9
17.1 16.7 16.6 0.5 1C.5 10.5 1.5
17.1 16.7 1.0 10.5 10.5 2.0
17.1 16.7 1.5
17.1 16.; 2.0 1e.5 10.5 10.5 s *00 m *ewustream ef 210.5 10.5 10.5 0.5
17.2 16.A 14.8 5 0C0 m Nwnstrees of *. 13.5 10.5 1.0

l' ,55 10.5 1.517.2 le.5 16. , 0.5
te to,$ 2,o17.2 16.5 IO

17.0 th.a 1.5 10.5 2.5
17.3 16.8 2.0

10.5 10.6 10.6 5 4CO s Nwnstream cf :17.2 16.9 16.9 $ 400 m .vwnstream of D 10.5 1*.5 10.6 0.5
17. 16.9 16.4 0.5 10.5 10.5 1.0
17.2 16.9 1.0 10.5 10.5 1.5
17.2 16.9 1.5 10.5 2.0
17.2 16.9 2.0
17.2 16.9 2.5 10.4 10.5 10.5 5 19CO e Decistream ef :10.. 10.5 10.5 0.5
17.0 16.8 16.9 s 1900 e Downstream of D 10.6 1C.5 10.5 1.0
1 *.0 16.8 !e.9 0.5 10.e 13.s 1.5
17.0 16.8 1.o 10.; 10.4 2.0
17.0 16.8 1.5 10.s 2.5
17.0 16.8 7.0
17.0 16.8 2.5
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table 5.2 3; able ', 2- t s

thermal pla data for Mb ea & Nee.eer 147s. Ther st p!se Jaca for r'':1 os is %eerter t s?*.

* o Iine: t. = 'dtrattse eserattas '.evet t 100 ft=e: 13;' .s et tan ='perat taa t eee t i

%4 clear Servic e .ws: Intane != - 5.?! clear .ervu e ru- pe 1 Intake ;. p. 6 i: 2O
secom'arv ?*ervic e P.-ss: itituent 'emp W i! e.39 .es osa rv . e rv a c e 1%=pe 1 t f f t..ent ivep. si 1: L.-

I5rec ay Heat h.=ps: G A i r T e=p . * f.O ec ay Heat .mps ! 1 Ai r fe*p.

'If fluent ute..scis e:
*

57.42 '. inJ peed e -1pri n t aEfftvent late scis** 4.01 Wlad Speed 'sphs: 3
e i eer . . ., . n .- an,'tr :-t wee et - w. . -- - - .i-2 -i- :.

Oletas e t res ;sree ytte IslaaJ .wre : s etaic e t ros $r e e ''11e le g anJ : tiivre

.J m 20 m >a .0 m 20 m 5a
2ett% pepth

e.4 6.4 6.5 s Unit I latase 2,7 3.1 3.5 s t'ntt t :ntane

6.4 6.4 6.5 0.5 m 2.e 3 .1 3.5 D.% m
*

e.a 6.4 6.5 1.0 2.s 3.1 3.5 1.0
6.4 6.4 *.5 1. 5 * 2.6 3.' 3.5 1.5
e.4 t4 9.5 2.3 ?.; 3.5 2.0
6.4 6.4 6.5 2.5 3. 3.5 2.%

6.4 s.1 3.0 3.3 3.0

25 a Epstrema sf itscharze 2,7 3,. 3.5 < f potrea . et Ots. As-tee.6 s.5 *5 -

e.& 6.5 9.5 0.5 2.7 3e 3.5 0.5
* 6.4 6.5 ).) 1.0 2.7 3.a 3.5 1.0

6.4 6.5 1.5 2.7 3.. 1.5
6.4 6.5 2.0 2.7 3.3 2.0
6.& 4.5 2.5 *7 2.5.

9

6.4 6.4 7.1 5 21sc ha rge *: ' 2.7 3.5 a.3 $ Discharge i:'i

6.& 6.4 7.1 0.5 ;,7 3,5 s3 a.5
6.4 e.4 *! 1.0 tepth at scharge 2.7 3.a 6.1 1.;n aepeti at :'ischarae.

6.e 6.& 7.1 1.5 Pipe = 1.*3 s ;,7 3,; s,; t5 pip, . g,5 ,

6.4 4.4 2.0 ;,7 2,o

6.4 2.5
2.6 3.7 3.9 5 $ e :=cwr.st reas of :

6.4 6.5 6.3 25 m Downstrea.s of D ;,6 3.7 3,g 0,5

4.* e.5 6.9 0.5 ;,, 3,+ 3,g g,9

6.a 6.5 1.3 *6 3.6 1.5.

6.4 e.5 1.5 2.6 3.5 2.0
6.a 6.5 2.0
6.4 2.5 3.1 3.5 3.9 s 50 o rowsstress of .

3.1 3.6 3.9 0.5
6.a 6.4 6.8 5 50 m Nne atress of 3 3,; 3,4 3,5 g,o
6.4 6.6 6.8 0.5 3.1 5.5 1.5
6.; 6.& 1.3 3,g 3,3 ;,o

e.4 6.a 1.5
'' . 4 6.4 2.0 ;,g 3,; 3,7 .i 100 m townstrea= af :
6.4 6.- 2.5 2.6 3.a 3.7 0.5

2.9 3.4 1.0
6.& 6.5 6.9 5 100 m 'knrastress of 3 ;,9 3,, g,$

6.4 6.5 6.6 0.5 ;e 3,3 2,o

6.4 6.5 6.8 1.3
6.4 6.5 1.5 2.6 3.1 3.7 s 200 m uwnstrea= of 's
6.4 6.5 2.0 2.6 3.1 3.7 0.5
6.4 6.5 2.5 2,g 3,g 1,o

2.6 3.1 1.5
6.& 6.5 6.6 5 200 m !ww stream of 0 ;,e 3, ;,o

4.6 6.5 6.S 0.5
6.4 6.5 6.8 1.0 3.1 3.5 3.7 s 400 a testress of i

6.4 6.5 1.5 3.0 3.5 3.7 0.5
6.& 6.5 2.0 ;,9 3,5 t,o

6.5 2.5 2.9 3.5 1.5
2.9 3.3 2.0

6.4 6.5 6.7 3 400 m :ewsstrema of v 2.s 2.5
6.6 6.5 6.7 0.5
4.4 6.5 1.0 2.9 3.5 3.8 5 1900 m Downstress of :
6.4 6.5 1.5 2,9 3.5 3,3 0.5
6.6 6.5 2.0 ;,9 3,5 t.o

6.4 6.5 2.5 2.9 3.5 1.5
6& 3.0 2.9 3.5 2.0

2.9 3.5 2.5
6.6 6.5 6.9 5 600 m *.aw _a t re ss o f :
6.6 6.5 4.9 0.5
9.4 6.5 6.9 1.0
e& 6.5 1.5
6.& 8.5 2.J
6.& 6.5 2.5

6.4 6.5 6.8 5 1900 s * m estrean et >
6.6 4.5 e.9 0.5
6.6 4.5 6.6 1.0
4.4 6.5 1.5 j C/
6.4 6.5 2.3 |]Q6.4 6.5 ? . ',

6.4 6.5 3.0
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6.0 EFFECT9 0F cmr.f m MJG < ALT M !n' 0*: ica tet*LTt n/st rROPS A?nM n'RAL VECETATf0*;
e

The objective of this investigation was to observe changes in the

incideiu:e of plant pathoge:.s or insect damages on agricultural crops and

natural vegetation that could be attributed to salt drift fro:s the coo 18ng

towers at DilSS as required by the ETS, Appendix 3, Section 4.1.2.2.
.

6.1 Pt. ANT PATU0CE?%

Plant pathology transects established in 1973 and surveyed in 1974

Goodward-Envicon. Inc. 1974, 1975) and 1975 (Potter and Associates

1976), were examined monthly from April through October 1976. location
of transects is shown in Figure 6.1-1.

6.1.1 ?ETF0Ds

Visual examination of agricultural crops and natural vegetation along

the transect lines was condected in the latter half of each month.A list

of all plants in flever was *4ept to deter =ine differences in flowering ti=e
or appearance of flowers.

All plant diseases and significant da:. age dus to

insects were recorded; collections were cade when necessarf for identifica-
tion. The " Forest Insect and 31sease Manage =ent Manual" (Pennsylvania

Department of Enviror=: ental Resources 1975) was used for identification of

plant diseases; no=enclature of vascular plants followed Gleason and
Cronquist (1963).
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6.1.2 P rS t*T.TS

In 1976, 219 species of flowering plants were observ'ed (Table 6.1-1).

Mis represented three species = ore than in 1975 Hove.ver, 41 species
.

observed in 1975 were not seen in 1976, and 44 species were i v ' in flower

in 1976 which were not observed in 1975. The =ajor dif ference occurred in
s

.
April and May; 29 (66') of the new species in 1976 were cbserved in these

months The spring of 1976 was unusually mild and =any species were
'

observed a month earlier than in 1975. Most species were observed at the

. sane locations as in 1975. Differences were related to habitat or were

randos with respect to TMINS.

Four parasitic diseases were observed on agricultural crops (Table

6.1-2); none caused significant da= age. Plant parasitic diseases sere

observed on 21 rexa (Table 6.1-3). Five diseases observed in 1975 were

not seen in 1976, and one disease was observed for the first et=e in 1976.

The total au .ber of parasitic diseases was 19 in 1973, 26 in 1974,19 in

1975, and 14 in 1976. Powdery =ildews were =cre pro =inent in 1976 than in

1975; this was probably the result of prolonged high hu=idity in late su::x:er

(Pennsylvania Depart ent of Environ = ental Resources 1975). P.any diseases

occurred at the sa=e localities as in 1975; where differences occurred they

were related to the presence of host plants and no pattern was observed

with respect to the location of TMINS. Vegetation with significant insect

damage is listed in Table 6.1-4 Soue defoliation was caused by fall

webworm on several species, and by Japanete beetle on el=. Other da= age

was less extensive. No pcetern was observed relative to the location of

TMINS .
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6.1.3 OT1!ER VmrTATT04 DISTt*RBANCES

Other disturbances to vegetation, both natural and caused by man, were

less noticeable in 1976 than in 1975. Several narrow corridors cut through
e

the south woodlot on Three Mile Island were first observed in April 1976.

Except for the cut trees, the effects had largely disappeared by mid-sumner.

Fluch less disturbance was observed on Shelley Island in 1976, and so=e of
e

the areas cleared in 1975 were allowed to revegetate in 1976.

. .

Cleason, H. A. and A. Cronquist. 1963. Manual of Vascular Plants of
Northeastern United States and Adjacent Canada. D. Van bstrandCo=pany, Princeton, N.J. 810 pp.

Pennsylvania Depart =ent of Environmental Resources. 1975. Forest insect
and Disease }'anagecent Manual. Bureau of Forestry, Division of Pest
Manage =ent, Middletown, Pennsylvania. 658 pp.

Potter, W.A. and Associatus. ' 1976. An c:ological study of the Susquehanna
River in the vicinity of the Three Mile Island Nuclear Station. Annual
Report for 1975. Ichthyological Associates, Inc. 395 pp.

Woodward-Envicon, Inc. 1974 Three Mile Island Ibelear Station, Units 1and 2. Terrestrial Environ = ental Studies. Pre-operational Survey.330 pp.

Woodward-Envicon, Inc. 1975. Three Mile Island bclear Station, Units 1and 2. Terrestrial Environmental Studies. Post-operational Survey,53 pp.
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Table 6.1-1

Plants etterved in flever In salt drif t transectsI La the *.icinity of NI:s in 1976.
Taxon- (cmen Mee N.9t h st s erved 2

"Y Chellev != ?? 767 !aa! if eCramineae
A .t <tfe up, bentgrass 5 5 - 5A,ev 2-t n ner" n3

tweet vernal r,rass 4 - -
-

er- -- _.cai n,3- chess
PU evlia el eritt orchard grass

- - 5 5
J 5.6 5

*
rheern et te arii glycer'a 5 - - -P*il e:- erirama e tirrthy -

M a- n 6 5,6
-

annual bluegrass - 4 5 4.5m sp. blue,tra s s 5 5 5 5 .Trf*Ia h purpletop - - 9 9
Cyperaceae

ri at M sedge - *

.

Q L u spp. sedge 4 4
6*

Araceae a .* 4

,
A r t ne-.s t r -hvi t ume

jack-in-the-pulpit - 4 - -

Cocsme t inac eae
re ret t y -c run t s dayflon t 7,8 7,8 7,5,9-

Littaceae
A rar w.3s h em asparagus -
Frvt ' e * i - a er te r-m 5 5

-

dog tooth violet
!!c e-a- si t is f,gLu day lily

- 4 * 4
6 6 6Brac ar. Sacr"o f sea -

grape hyacinth *
Polv -c,e , bif t r n Soloran's Oeal

- 4 4
5-5-stace a tiers sa false soloran's seat - - - 5

- -

h ita cat sa Spanish bayonet - - - 6
Anaryllidaceae

':s-efe<us ree W earetsers datfodit - -
4. -

Betulaceae
itL11.12.1.gI6 river birch 4 4 4-

ragaceae
eie re != Steator svamp white oak
eier-"= h realis red oak

- -
4-

0icreus ralarris - - -
pin oak 4

-
4 4

-

Ulmaceae
h ereidentslis hackberry - - 4 4

(*rticaceae
Ench cris c ItMrict false nettle 6 7 - -I. tis,3 n-t1a clearveed 7.8 7,8 - -h 'i:tes stinging nettle 6,7 6,7 - -
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Table 6.1-1 continued.

Tason Co:xmn m e :ench observef
Twf thellev ta RT ?A? Fage '!"e

Polygonaceae
T' Ivc eum cweestt?*n- sr.artveed 6,7,9,10 7,9,10 9,10 9,10

7,8Polv-aa , cu=at'at n Mexican bac. boo - - *

hv r -i-crstfes snartveed 8.9.10 8,9,10 8,9 9,10Pa t w nn;, a

Polyz snm renovivs-ir -*t surtveed 9 8 8,9 S,9,10
P'tvcea n vers te 3r a surrveed 6,7,8 6,7,8 6 6

9 9re t v-a,u, s nr t ee s en tear-thumb - -

Fetyr,se29 Scantea1 false buckvheat 6,7 6,7,8 - 7,8
7Palve,'num vir-t a t a r n virstata knotweed 7,5 7,8 *

5 4,5R-et acetosells sheep sorrel * *

5 5 5e r en altts.trus werer da:k ^

.

Phytolaccaceae
Phvtal acc a a-erte a pokeveed 6-9 6,7,8 7.8,9 6-9

Portulaccaceae
.

C1setenta virrtntes spring beauty 4 4 4 4

Caryophyllaceae
- - 5Arreate-n tit 9:o corn cockle% -

6
t'ta*t%s tr er ta deptford pink - *- *

4.5,6,9,1.'- - *
tychnis h wh*.te campion

7,8,9 6-9taasnieta ef f te i*talis 'suncing bet
- *

* *

5tileae antirrhina sleepy catchfly
- *

-

Silene cuei ba t ts bladder c mpion - 5,6,7**

*tteae nivea snowy campion - 6 * -

Stellsrte r3 co=rmn chickveed 4 4 4 4

Magnoliaceae
- 5 - 5tietodendren tuttaffere tuttp tree

Armon.ac e a e
4 * *

Asining trile's pavpaw *

llanunculac eae
4 *

Aertlerta canade-sis colu=bine - *

4 4 4Ranunculus abnetts;s sr.all-flowered buttercup *

- - - 5e aueculus h buttercups

6 - *
Salictrum relven:9 tall r:aadow rue -

Serberidaceae
4serSerts -bum 5e*cti barberry - * *

Pre envitun peltat e may apple - 4 * *

tauraceae
4 * *LtMara kentnin spicebush *

4 * 4< a * * s f r a s a t % t +:- sassafras *

Papaverac eae
rhettonnftm *a Hs celandine - 5 4,5,6 a,5,8, ,

rervoatts flawla corydalis 4 - * 4

C ruc if erae
A11 stria affteinitis garlic custard 4.5,6 4.5,6 4 4,5
nrs5tJ'otts t%allsa a nouse-ear cress - - 4 4
M ires v'iltarts winter cross 4 4,5 4,5 4,5

Pris s ic a ca. vestris field clustard - 4,5 5 -

r saalla ).2.L*4****t.-11 sheparJ's purse * - - aa

4 * *rarax-ine bulN'an bitter cress *

rsrii- g ht**uts bitter cress 4 4 4 4
Lentarts lactntati cut-leaf toothwort - 4
t rva t +m c he t ra-t-a t 'e s wr-seed icustard - 6 * - -

we.aerts atrx3ite da=e's rocket 5 5,6 - -

Iertdium ca-se*tre peppertrass 4 - 4 4,5
4Salaap t arvense penny-cress - - *

1565 247
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Table 6.1-1 continued.

Taxon co::n.in ::ame ? batts Observed
*"I eiellev is PT 2'? ra=t 'ideCrassulaceae

ff, ira tern.itir1 stone. rop - - 5 -

Saxif rarac eso
<swifre.s virefafea<ls saxifrage 4 4* *

Rosac eae e

rena canaden<e avens 6,7 6,7 6-
Pntenet11a t .ce'ca c in pe foil - - 6 6,7
Pot ene t f l a y.,3,;a,a c inque fot t - - 5,6 5P tentttta ai- tew cinquefoit 5 - 4 &Pr in ss .sv tum sweet cherry * * - 4Per es rulus apple * - 4 46 rrif t f f f or,,4 9 eiuttiflora rose - - 5 5
6 ,ests<tr+9 swarp rose - - - - 6Rtib's allerhemicasts blackberry 5 5,6 5 5,6Rubts flaretIsris devberry 5 5

- *

e bus eboc9icensetus wineberryu
- - - 5

Pfiresaceae
A l'* { r r i a 1 illSrf a gin mis sa-tree - - 6 -

Caesalpillasene .

ra*=ta fatefeulita partridge pea - - - 7,8m can=de9sts redbud - - - 4

Lecursinosae
by,j,c,y, aw ric a mi groundnut S - a

-

coronilta varii crown vecch - - 6 5-10Pe md tur- vi r i d t 'l a rug tick-trefoil 6 - - 81.athyr"s l at t f a t tu- everlasting pea - - - 6Pedicsso Ic il t 2 black medick - - 6,7 6restearn sitivi alfalfa - - - 6,7,9Pet (10tus g white sweet clover - - 6 6,8Pc111.,tus oftict alts yellow s eet clover - - 5.6,7 5,6,7Pnh tnia p eu r ieac ta black locust - - - 5Straahostyles helvents wild bean - - - 8Tr t f a t tin agir , : white clever 6 5,6 5.6,9,10-

Trifolium a .em<e rabbit's foot clover - - - 8Tri fo t i'n h *-i !;m white clover - - 6,7 6,7Trifor1.r, c rit em red clover - - 5,7 10 5-10Trifoito, ernc -re's hop clover - - 5 5g craces cow vecch - - - 5,6
oxalidsceae

Pf a,1,,1,1 sp. vood sorrel 6,7 6,7,9 6,8,9-

Cerantaceae
Cerantues caraitnis~ n Carolina crane's bill - - - 5

Euphorbiaceae
Fuaborb f a evcir * *g t as cypress spurge - - - 4tenharti t a cr**1.1 spurge - - - 7,8

Anacardiaceae
h ridicans poison Ivy 5 5 5 5h trhin2 staghorn surac - - * 5

Salsaminaceae
I-a t t eng bift';s jewelweed 6,7,3 6-9 7,8 6-9l ratiens e111tda jewelweed 9 6,7,9 7,8 7,S,4

1565 248
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Table 6.1-1 ce=.ti=r.e4.

Taxoo C.::ven ha=a tuntn etserveJ
't e ellev f. Mr ?^? Fa e etfe'.* L tat e ae

h aest ve't. sa grape 5 5 5 5
i

l'ypericaceae
u,, c e g e .__ ;. 71,. ...-- St. John's sort - - 7 6,7

Violaceae
M cefsen a yellev violet '4- * *

h ri al 2 .a:# a bice violet 4 4 4 4h rafi #e : vi!J pansy 4 - 4 4yipe.1,g ser ; 9 11:e violet a * - *

h *trtna sMee violet 4 4,5 - - ,

*ythraceae
tvtheri ss!*ra-fa pur71e loosestrife - - - 8

Csatraceae
af e i t ak i _- e.'.--t m willow herb 8 8

- *

,
Cenotwe-i h e- .s ew=bg pri= rose - - 7,9 7,5,10

S6elliferae
C?91 n -acut a&_ polwa henlock 5 - - -

h cs a Quees Anne's lace - - 6 10 6-10''s c er* t r a . .- 2 * v -s svert cicely - - 4 4

Cornaceae

Unu M*u flewring dorwood - 4 4 4
Ericaceae

Ed-is 1stif ' ta contats laurel - - 5 -

Pri.ulaceae
A=arillt, c r Q scarlet pt=pernet - - - 8'_v t 19 15 C m frt=;ed loosestrife - 6,7 6,7-

Apoc ynac eae

Arae m m -hm dottane 6hh periwinkle
- 5,6,7,9-

- - - 4
Asclepiadaceae

Aseleafag t :a .a a sva=p nilkweed - 6 - 7,8Asclestas s- ;a,a co:xrn milkweed - - 6 6,7

Ccavolvulaceae
hv. ele lus 127.,143 black bindveed - - - 6Ire nee *t- - v a wild morning-glory - - - 8,9

Palemoniaceae
& divtricara blue phlor - - 4 4

l'ydrophyllaceae
Fvorost vile v'-et-t ru waterleaf - - 5 -

3craginaceae
h wits-e blueu ed - - -wickej,fa v: n -.a 2 ben ar's lice 7

6,8
*erecosta v: n- a bice: ells - 4 4 4

- 8-

o , ,nn .,q q r gpQ~
. ; .ii

O
i
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Table o.1-1 continued.

Taaon Cosma Sa e .% nth ebserved
*'8 Y *tellev Is e? 28? Nst tide3

Vert enueae

Verte a ureteffatla white vervain 7,8 7 8 8

1.abiatae
(* ! ca.-a he *ernece grour.d tvy 4 4,6 4 4ta-i n a miestcaule henbit 4 4* *

* a- : - r * ra i r e ea dead nettle - - * 4
% . aria G v rodia bergaraa t 7 - *-

*:e e t 9 c at iri s catnip. - - - 6,7,8
re-tila f m te ceas rerilla * - - 9Pr etia .ilnirig wif-heal - - 8,9,10-

_ Tear -t - c an t 'ena e wood-sar,e 7 7 6,7*

Trte ete t d it ha tn-s= blue * curls - * - 8

Solanaceae
P%* ells fe-mtfotta ground cherry - - 7,8 8,9
Sain m carslinease horse nettle - - - 69
sniava culesmara bittersweet - - 5,6,7 6

Scrophulariaceae

Obel-ae clakra turtlehead 9 *= - -

1.t. aria m irarig butter-and-eggs - - 5,7 10 6 10ver' nc.r- bl a tesri a enth rullein - - - 6,8
ver' uc n t%arats comen esallein 6 6,7,8- -

verente a seravl1ifnlia speedwell ** 4 5 5
-

Flantagi aceae
Pla-tam lanceolata English plantain 6,7 6,7- -

Rubiaceae
Q1 3 arerine cleavers 5 5- -

F~nts-in ese mlee bluets - - - 4

Caprifoliaceae
frattere im m ates .apanese honeysuckle 5,6 5,6,9 5-10 5 10

*

frNe e-a tat srte s Tartarian honeysuckle - 4,5 - -
S a*cp c anadcas t s coezza elderberry - 5,6 6 5,6v pure n m atfoltun black how 4 4- -

Valeriastceae
valertaneita foevsta corn salad - - 4 4

Cucurbitaeese.
S te-o a I!lat(1 but cucu=ber 8,9 3,9 - 8

Car parmlac eae
Triefim s rer'al!nea Venus' looking glass - - - 6

febellac eae
L M cardtaatfr cardinal flower 8,9 - -

-

Unketta t-flata Indian tobacco - - - 9teelt a s tr5ti ttf ea great lobelia - - - 8.9.10

@CGqQI fi9, . g,ri) um w ac
- - .Juv =- ,m _., _ .. ,-
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Table 6.1 1 contimaed.

Taaos .czaam w e
:w=tn t+ served

Asteraceae (Cocositaal wt "e11+v !* *T 2'? Yast *Achillea Pi!!ef' tim yarrow -A t ras ta arte-ia titalla ragveeJ
- 5.6,7,10 6,7

n rnata titft's giant tagveed
- - 8 8.9Anthe-t* cettia 8 8 e,9
-

ctzzmille
Aret f.9 h krix k

* *
5 5- - - 8,9,l ~sW cae11 .!i s aster - *Mter df nrie stus_ und aster 8 9.10 9,10

-
m ericei'ei teach aster

- 9 9
Aster m ese-i rtise 9.10 9,10 9.10

-

Lv 4.gla:sd aster
3,,3,e,I r r e na a t N t .'e 9 - 9,10

- -

aster
m at- et - 9,10

- -

astes
?taent t rea h9 s t+rgar* tic ks 9,10 10

- -

Stocas 1sevis 9 9 9
-

h.-T.arigold * *

rs-vesar**,.slencontkey es eve daisy 6
9 9

( i c hs - O t, t'r 'us chin ry 5 8,10 5,6-

rirgtum arve ** *

Ca:ada thistle 6-10 6-10
-

g,,111;;;; . ilra e M 11 thistle
- -

1 6,9 6,7,8
c

- tersewed 6 7,5
- -m coaade-ai,1

fre httees oteractfalfa fireveed 7,8 6,8,
- -

II,ge,,tna a ,%s n eah>==
- -

-
9

5,6 4.5,6 58 5-10Eurat,rt n ftotuteguq fre 77e . reed 7,8E norartre rerfatistun tv_eset
-

7,8-

7,9 8 8,9fu etarium r t *c white snakeroot 7-10 8,9,10 $,9,10 6-10

-

Calimoe t g,,1,1,11ti, galissega
8-

Osp5al tm c5tus ifolita cw%eed d,9 7 10
h,Les autu ra te - - 9sr.a u eveed *

wel t aat'us dec a-et st us s=2410wer
9,10-

- -

S!!e*ac t :s pilotet t a 8 7,8,9
:sc se+ ear hawkveed 9-

**1eeset m =egr m<e harmeed 5 5
- -

lact ca r.tasiees Q wild lettuce
-

5 5
-

1. tues scrista - 8 -
-

wnd lettuce
14-< ana ca---a t e -

7 7.8,9-
sirplewort

Pterts *tersrtatfes -
5 -

-

t itterveedN ee- k t a LtI,u Ma.:h eved susas - - 6 6,7

- - 7-10 -

Fumcir t a f ictaf ata c=ce flowerP seeck te trit ee 8 7 7,3 9cemenover%1td m eenmecasts - -
p!denrod 8-

Tot tens f te= te tut ts -

plicrod 9 9
-

Sollotp KU.satea gr!!enrod - 9
- -

set totes cro-i91f 91ia 7,8 8 8 8,9grass-leaf goldenrod91 (d tp ,1;, ,t 3 early goldenrod 7

- - 8,9 7,8,9
setfdare re.estf1 little grey goldenrod - -

7,8,9 7
-

2,Lides r;z?.la 8rn42 goldenrod -

Tara-seu of f tei-Jte 8,9,10
da:m elion S,9,10 8.9.10

-

Irsr % tw prateasis 4 4.5 4 10 4-10g 4t's beard
Yerkeste-a altern fo f a. v.=gstes 5 5

- -

ver onta naveN racenst9 5,9 7-10 7-10 8,9tr: -eed - - 8,9-

1. tocacian of Transects
Three File 1s!and, south n:!:t fP?! 941-911) - tt!
nelley Island, north wucel:t

am =ature trail (PPT-13Al 15A1, PIT 1331-15A1) - Stelley isItoute 262 (PFT 1181 1651) - 17 ;t2
Combined routes (PPT-int til, ?? *Al-5A1, P?T-5A2-7C1) - East Side (Route C1 and adjacent routes).

2. Arrangerient of f a=111es and -elatete follows Cleason and CroMuist (1963) ;alphabetically withia f amilies. scientific names arranged

;'4.nt!. Ir dic ated by nder G = gril, 5 = May, etc)..
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' Table 6.1-2

Parasitic plant diseases observed on agricultural crops in p[ ant pathology
transects, April through October 1976.

.

Host Species Diseasel Location 2

Cucurbita pero powdery cildev 131-8B1
pu=pkin Ervstehe etehoracear m

~

Trifolium tratense powdery mildev 1B1-8B1, 14B1-11El
red clover Erystehe polyzoni

Tritten ,aestive: wheat s:mt 151-8B1, 2Al-5.a.1
wneat Ustilago *ritici

Le,a cavs corn scut SA2-7C1ea
corn Untilare eavdis

1 Nomenclature frc= U.S. Department of Agriculture,1960. Index of plant
diseases in the t'atted States, Ag. .cuature Handbook No.165. U.S. Govera=ent
Printing Office. *:ashington, D.C. 531 pp.

2 locations keyed as follows (prefix PPI o=itted in Table)'
PPT-1481-to PPT-117.1 - Plot 24, Cly Road (Rt. 262) to Midway Road, Goldsboro
PPT-9Al to PPI-9El - TMI, South woodlot
PPT-15A1 to PPT-13Al - Shelley Island Nature Trail
PPT-15A1 to PPT-13Al - Shelley Island, corth woodlot baseline
PPT-1B1 to PPI-881 - Rt. 441 from first farm south of RR at Royalton to south

access to TMI
PPr-2A1 to PPT-5A1 - Geyers Church Road from Rt. 441 to Gingrich Road to Zion

Road to Pecks Road
PPT-5A2 to .'PT-7C1 - Pecks Road at Rt. 441 to Falcouth Turnpike (RD 4).
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Table 6.1-3

Parasitic plant dis.ases cbserved on r.atural vegetation in plant patblogy transects. A;ril through Wtet,er
1976.

140st Specles 01seasel lacs :len2

Act.I aer nd* 1eaf spot 151-d31. 15Al-11A1. 15Al-13il
N ilestices etnt-4

11.gr sace % rt~n test spot 151 8B1, 11Al-11A1. 15Al=1351
P5v11sse tete almt aa

Art ra s t a a -t e-t s ! t ' f f a powderv mildew 2Al 5A1. SA:-7:1
t r -am c ie n< -e-

- A.-b ros t a t ri f t f a powdery eticew 1431-1171
Trs s t ehe e tehoraceers

6,1.1f;I sint n leaf rust 1481-1151
ralem v rtu ,s,tidazints

f,gg,g o alts anthraenose 2A1 5A1. 1111-1111
,

encvnj,g can se
Treat ms sp. anthrac rsa s e 181 931, 5A **1. 1 51-1151

eloesirert m y,(,(;2 15Al 1321
fo9teera ten 9tes powdery attdev 121 *!!

Er s trke e tekoraceer - *

Plata ;s ecetdeaea!!s aethrac no s e 151 84.
.

r,m nte state 91

Plats se ccetdeatails powdery mildew 1451-1151
yte rosekaera d'

B r,1 n lus apple scab 1451 1111
Yeaturia teseeusIt s

Overe.s h anthraenose 2Al-5A1
r9:monta venette

?,,y h 3 a!1erke,teasts erange rust 2Al-5A1. 5Al * 1. 1451 1151,
r n*<ette nitens 15Al-13A1u

Pud %eC=!a l ae t9t ata powdery slidew 1451-1111
fr stee ete%raceer:s

ee re?Sul a rt a cartla-fic a powdery mildew 9Al*951
t rys trke e f eteraecar:-

Solidero cammfe9sts leaf rust 151-331. 1411 1151
foleosv efun solidariats

Solifert caciteente powdery mildew 151*f31
r ystehe etehoracesemr

Solldere err-int fel ta tar spot 1481-1151
Pt aeas-Saera bevf e91

&l h rJz'sa leaf rust 9Al*951. 1131-1151
colessaort_n estidartets

Seltfest r.resa powdery slidew 181-851. 9Al-i!!. 1431*1131
fn s teke e fekoreceae,

Syrinze s:ttarts powdery slidew 151-831. SA2*701
"t e ro s sh a e r a 21.".1

Irtfolix 2.U 1.1."1g powdery ettdev 151 851. 'Al-5A1. 1181-1111
'n s tehe rotvE?nt

Verses f ra alter 9f fet ta powderf mildew 151-B!1. 2Al-5A1 S M 'il,

frvs tee e tehoracea-m 9Al**!!. 1411-1151, 15Al-13.1
Per909{g mve%raceas t s powdery milde, *Al-5A1

Trystehe etehora:earm

- - _ . . _ . ,

1 ocenclature f rom 1;5;A (1960)

2 locations listed is Table 6.1 2.
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Table 6.1-4

Vegetation exhibiting significant insect damage in plant pathology transects, April
through October 1976.

Host Species Insect Agent 8 1.oc a t io n*

Ac er sacch.irinn, leaf gall 13Al-15A1
Frionhveg sp.

relets oceld.ntalia leaf gall 1B1-881, 2Al-5A1, 5A2-7C1,'
Paebv9<llis sp. 14B1-1181, 15Al-12A1, 15Al-1351

hians nier., fall webwor2 14B1-1181
Hyphantria cunes

Prunus serottea gall cite 9Al-9B1,
.

Friophveg sp.
Prunus gerotina tent caterpillar 1B1-8B1, 2Al-5A1

.alaense a a- ertean: :
Prunu? getntina fall webworm 1B1-6B1, 2Al-5A1, 14B1-1151

Fynhantria eunes
Ey.nu -.alus fall webwor= 14B1-11B1

Hvehantria cunas
Robinta egendoaeacia locust leaf ciner 181-8B1, 9Al-931

Odontots dorsal:a
Sa g ga f r,, e a } H +m Japaness beetle 2Al-5A1

Poo t 111, 'aeontes
t'l--ss a-aric ans Japaness beetle 131-8B1, 5A2-7c1, 14B1-1181

Pepillia impontea
vitig sp. leaf gall 131-6B1

unidentified

* Locations listed in Table 6.1-2.

pggO L_
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6.2 af'A *.*TITAT it'E "*T r7! y0\' <rt'n f re,

6.2.1 S'rTrioM

''codlots and ficids surveyed in 1973, 1974, and 1975 were surveyed.

during late August throu:;h sid-October 1976. U.e botto land hardwood

forest on. Shelley Island and the south woodlot on Three "ile Island were

.
surveyed for trees, sapl:n:;s, suruos, vtces, ar ;roundcover (Figure 6.1-1).

The north field, south field, and field near the south ponds on Three Mile

Island, and the field near the 500 kv substation just east of P.oute 441

were sa pled for groundcover. Permanent plots and transect lines used in

previous years (1973-1975) vere used again. "ethods fo*r sampling followed

those of previous years C.'oodward-Envicon. Inc. 1974, 1975 ; Potter and

Associates 1976; Nardacci et al.1976).

Data from 1976 were ce= pared to those fre= 1973, the pre-operational

sa=pl ing , (*.*oodwa rd-Envic on, Inc. 1974), 1974 C.~oodward-Envicon, Inc. 1975)

and 1975 (Potter and Associates 1976). Plot by plot tests for significance

of changes were e,sde using Student's t-test fer paired observations. The

@er of stems was used for trees, saplings, shrubs, and woody vines, and

the percent sverage 1. ' all groundcover plots. Statistical for=ulas used

are given in Potter and Associates (1976). Data from 1976 were statisti-

cally coepared with those fro: 1975 and 1973. he co=parisons with 1974

data were not tested statistically since 1974 a=41973 data were si=ilar

in general, and significance of changes from 1974 to 1976 can be inferred

fres 1976 to 1975 and 1976 to 1973 tests. Significance tests were cade on

the sa=e taxa as in 1975, except where a taxon was absent or in a frequency

too lov to permit tests (present in only one or two picts) in 1976.

3 .:s
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Cocoon na es are used throughout the text and in the tables

where space per=its. To avoid confusion, scientific names are

used in tables and given at the first us,c of each raxon in the text.

Scientific no=enclature follows Cleason and Cronquist (1963).

6.2.2 R N t'T.T9

e
in the bottocland hardwood forest on Shelley Island changes in the

overstory (trees and saplings) were s=all (Table 6.2-1). Elm (t'l-.is arerleans)

decreased between 1973 and 1976, and silver caple (Acer saccharimm) saplings

increased significantly between 1973 and 1976. There vere no significant

changes in shrubs and vines between 1976 and 1975 or 1973 (Table 6.2-7). The

cost important groundcover taxa were jewelvced (!matiens spp.), Virginia

knotveed (Polveocun virciniann,), Japanese honeysuckle (Lonice .s !aeonica),

violet (viola spp.), poison ivy (Rhum radicans), and false nettle (Foch erta

evlindrica); 57 caxa were represented (Table 6.2-3). ?;o~ vegetative cover

decreased signiricantly between 1975 and 1976, but increased significantly

free 1973 :o 1976 (Table 6.2-4). So=e of the areas cleared in 1975 vere

again covered with vegetation in 1976, causing a decrease in the amount of

non-vegetative cover. Jewelveed increased significantly in 1976, and was

one of the important invaders in areas previously cleared. Other significant

increases observed included poison ivy (1975-1976), Virginia creep r

(Parthenoeissus cuincuefolia)(1975-1976), Japanese honeysuckle (1973-1976),

false nettle (1973-1976), and avens (ceu ,canadense)(1973-1976). Significant

decreases occurred between 1975 and 1976 in avens, and between 1973 and 1976

in Virginia knotveed, violet, poison ivy, Virginia creeper, and clearveed

.
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(Pilea r.:, .,112s (Table 6.2-4) . Seedlings of nine trees were found (Table

6.2-5). Silver .aple decreased but was still the os abencant; ash

(Fraxin:,1 sp. ) L:. creased and was the second =rst abundant, with river birch
'

(Betula n.iritt thir d in abundance.

In the so;th forest on Three ''.11e Island the oniv significant char.;e
.

was a decrease in black Iccust (Pebinia psMeacacias saplings (Table

6.2-6). :;on-significant decreases also occurred for nst other docinant
.

, trees and saplings. There were no significant cha:ges in t.w shrub or

vine taxa in chie forest (Table 6.2-7). The gre.undesver is divided into

' vine'' and "non-vine" portions of the forest. "he :est 1._portant plants

in the " vine" pertion vere clearveed, Japanese honeysuckle, violet,

Virginia knotveed, and false nettle; non-vegetativo cover had the highest

i=portance value in the forest groundcover (Table 6.2-8). ~hirty seven

taxa were recorded (40 in 1975). !;cs-vegetative cover increased signifi-

cantly from 1975 to 1976 and 1973 to 1976 (Table 6.2-9). Violet and avens

also increamed from 1975 to 1976; Virginia 'c.otveed, false buckwheat

(Polyronum res-' ens), jevelveed, pokeveed (P..te? acc e americana), Virginis

creeper, and ,oison ivy decreased from 1975 to 1976. c=e of these chanaas

continue tre f s from 1973 to 1975, others such as Virginia creeper and

jewelveed are reve tsals of trends. Seedlings of five tree spo .es were

found; tree-of-heaven GItanthus altissi .a) was the =ogt abundant (Table

6.2-10).

In the ~:en-vice'' portion of the south forest decinants were clearveed,

grasses, golde: rod (Celifato spp.), false .;ttle, and avens (Table 6.2-11).

!;on-vegetative co~er had the highest i=portame vslue in the groundcover.
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Forty taxa were recorded (46 in 1975). Significant increases from 1975

to 1976 were focad in non-vegetative cover, and clearveed, and significant

decreases from 1975 to 1976 in violet, blackberry (9ubus spp.), false

buc kvhea t, and cinquefoil (Potentilla si clex) (Table 6.2-12). All of these

except false buckvheat showed the sa=e change from 1973 to 1976 (non-signi-

ficant foy violet). Other significant changes from 1973 to 1976 (Table

6.2-12) were the same as changes reported for 1973 to 1975. .ceedlings of

five tree species were found (Table 6.2-13). -

In the south field on Three Mile Island, 66 taxa were found in 1976

(Table 6.2-14). Heath aster (Aster ericoides), grasses, goldenrod, black-

berry, and white sweet clover (Melilotus alba) were the dominant taxa.

Non-vegetative cover, goldenred, and Canada thistle (cirsium arvense)

decreased significantly, and blackberry increased from 1975 to 1976 (Table

6.2-15). Significant decreases from 1973 to 1976 were found in Canar

thistle, nodding foxtail (Setaria fabarit), horse nettle (Solanum carolinense),

ragweed (A-brosia attemistifolial and beggar-ticks (Bidans frondosa), and

significant increases in heath aster, blackberry, and non-vegetative cover

from 1973 to 1976. Seedlings of three taxa vere found (Table 6.2-16).

In the field near the south ponds on Three ' tile Island, 38 taxa vere

recorded (Table 6.2-17). Heath aster, grasses, evening primrose (Oenothera

biennis), goldenrod, and ragveed were the dominants. Significant increases

from 1975 to 1976 vere found in heath aster, goldenrod, ragweed, and smartweed

(Polvmonto spp.), and significant decreases from 1975 to 1976 in sheep sorrel

(Ru-ex acetosella), Canada thistle, horse nettle, and horseveed (convza
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canadensis) (Table 6.2-18). Significant increases fro = 1973 to 1976 were

found for heath aster, evening pri= rose, and non-vegetative cover, and

decreases for goldenrod, Canada thistle, sr.artweed, nodding foxtail, horse

nettle, and horseveed. No beggar-ticks or cockle * 2r .(Xanthium stru -ariu t)

were found in 1976 (Table 6.2-1S). Seedlings of silver caple and ash were

found; these represent the first seedlings encountered in this fie:1d (Table

6.2-19).

In the north field on Three :!ile Island, 80 taxa were recorded in 1976
.

(Table 6.2-20). Heath aster, grasses, goldenrod, blackberry, and Japanese

honeysuckle were the dominants. Significant increases from 1975 to 1976..

vere found for goldenrod, and decreases fer blackberry, tick trefoil

(Desmodium sp.), nodding foxtail, and St. John's wort (Hvoerieun pucetatum)

(Table 6.2-21). These changes were also found from 1973 to 1976, plus

increases in heath aster and non-vegetative cover, and decreases in horse

nettle and ragveed. Seedlings of four taxa were found; three of these

represented new taxa, and eight species of seedlings found in previous years

were not recorded in 1976 (Table 6.2-22).

In the field near the 500 kv substation, east of Route 441, 39 taxa

were recorded in 1976 (Table 6.2-23). liesth aster, goldenrod, crown vecch

(coronilla :za::la), and Canada thistle were the dominants. IIeath aster and

goldenrod were dominant in the upper part of the field, with crown vetch

forming dense cover on much of the lower part of the field. Canada thistle

was found raostly on the upper part of the field. The only significant

changes between 1975 and 1976 vere an increase in goldenrod and a decrease in
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corren plantain (Plantaeo mior) (Table 6.2-24). Goldenrod and crown vetch

increased significantly from 1974 to 1976; heath astcr, coan plantain,

dandelion (Taraxseem of ficinale), and red clover (Trifoliu : oratense)

decreased from 1974 to 1976 (Table 6.2-24). Seedlings of white pine

(Pinus strobus). and red ::anie D. err _rrra;--h were found (Table 6.2-25).

6.2.3 DisrUs9TO?:

As in 1975, there were few changes in the overstory and understory of

the forests in 1976. The increase in jewelveed and decrease in non-vegetative
9-

cover f. the Shelley Island forest were related to less disturbance of the

forest in 1976. :o plots were c=itted because of new disturbance in this

forest in 1976.

In the' Three lille Island forest some changes, including increase in

non-vegetative cover and violet, and decrease in goldenrod, blackberry, and

cinquefoil are probably successional in nature. This trend was also observed

in 1975 (Potter and Associates 1976). Other changes show no pattern with

respect to succession and cay represent seasonal responses to growing

conditions in the forests. Incal disturbances by =an and animals may also

cause temporary changes in the patterns of vegetation. :o pattern
*

was apparent when the Shelley Island forest ,.nd *he Three !!ile Island

forest were co= pared that could be related to the operation of T1!I';S.

Most of the changes in the four fields were successional in nature:

increases in perennials such as heath aster, goldenrod, and blackberry and

decreases in annuals including horseweed, nodding foxtail, beggar-ticks,
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and ragweed, and short-lived perennials including horse nettle and Canada

thistle. This pattern is evident in the south field (Table 6.2-15)

and the field near the south ponds (Table 6.2-18). In the north field on

Three Mile Island an increase in =oisture is evidently occurring at che

edge of the field near the T:!I:;S dike. Cat-tail (I:mha latifel.ig) was

recorded for the first ti=e in 1976; a s=all stand has developed along the
e

base of the dike. There was also raore open water in 1976 than in 1975.

No pattern of change was observed in any of the fields, or in
,

cocparison between the fields with respect to the location of TMINS, that

could be related to the operation of the TMINS cooling towers.

Gleason, II. A. and A. Cronquist. 1963. Manual of Vascular Plants of
Northeastern United States and Adjacent Canada. D. Van Nostrand
Co=pany, Princ eton, N.J. 810 pp.

Nardacci, C.A. , W. A. Potter, J.II. Epler, III, R.F. Eppley, Jr. , R.E. Evans,
H.A. llagerty, J.H. Kennedy, B.F. Lathrop, R.W. Malick, Jr., J.D.
Montgomery, J.L. Folk, P.C. Ritson, and L. Wike. 1976. An ecological
study of the Susquehanna River in the vicinity of the Three Mile Island
Nuclear Station. Supplemental Report for 1975. Ichthyological
Associates, Inc. 249 pp.

Potter, W.A. and Associates. 1976. An ecological study of the Susquehanna
River in the vicinity of the Three Mile Island Nuclear Station. Annual
Report for 1975. Ichthyological Associates Inc. 395 pp.

Woodward ':nvicon, Inc. 1974. Three Mile Island Nuclear Station, Units 1
and 2. Terrestrial Environmental Studies. Pre-operational Survey. 330 pp.

Woodward-Envicon, Inc. 1975. Three Mile Island Nuclear Station, Units 1
and 2. Terrestrial Environ = ental Studies. Post-operational Survey. 53 pp.
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Table 6.2 1

Coaterieun of trees enJ eerlings on 24 selected plote in the bottomland I.arJi.ais'J forest en Shelley IslanJ, 197J 1976.
Sgectee Caosm n Name PAwdor of Plots f&eadeer of !.teme he=al Arwa 1976 ve 4975 1976 ve l*979 '1971 1974 l*p?S 1976 1971 1974 1975 1976 1973 l'174 '873 l'176 e110 4.4 s t.res[Liggev el e slanifisen aAlit ah th II.lu:ma silver maple 12 10 11 10 ?! 20 la 15 *5.106 23.114 25.257 26.u15 - 1. e,06 :s -1.904 Ns
IIggin.is sp. a sia 8 7 7 6 15 14 10 9 3.677 3.488 2.609 2.689 -0.446 ts -I.596 %tfrus c rricana elm 7 7 5 3 to 10 8 5 5.400 5.729 5.921 5.290 -1.702 55 - 2.358 *htsla nfsra river birch 4 4 3 3 13 13 8 6 5.851 5.790 3.197 2.577 - - - -E l tnh neo'ancania black locust 3 3 3 3 5 4 5 4 3. 0 81 2.955 4.913 4.471Illtina rull'Italla s ys ==>re 3 3 3 2 3 3 3 2 I.925 1.925 J.In7 0. nit - - - -

- - - -

L;!na eLjil"11112 bitterinet hickory 3 3 2 1 4 4 2 1 b.956 6.940 2.177 2. Int;id2241122 glhl h easmafrae 2 2 1 1 2 2 3 1 n.403 0.485 0.612 0.3.9
- - - -

LtI1 & n.frin tul.icl{r.ra tuttp tree 1 1 1 1 I I 1 1 0.921 1.068 1.066 1.E. 66 - - - -

- - - -
Latalra speciosa catalpa 1 1 1 1 1 1 1 1 0.-42 0.442 0. 3'r. 0.J94 - - - -

sal'LI:iCS
Wr a u rbatinc aliver riaple to 12 13 14 36 44 656 Au4 - - - -A e r eau u n M bon elJer 9 10 10 12 69 77 49 47 - - - - 0.628 is -n.45m te. "

0.562 frs 297 *. uLt L" l'lu aP. anh 7 8 7 10 40 44 27 22 - -E.!!.:J2 E!t|t m elm 7 7 7 a 25 23 In 21
- - -0,3 4 t, a. -0.596 **.

12 n.2 snc.!1fornis bitternut htc hory 3 3 *. 5 14 17 22 li - - - - - - - -

- - - - 0.674 h -0.065 hI'rinn.: me r..t t n e blask cherry 2 4 5 4 2 7 le 21 - - - - - - - -it ' ru s r.6Ia red mulberry 1 3 4 4 1 6 6 7 - - - - - - - -
A s imloa t rll.+g gaa paw 2 3 3 4 33 47 54 28 - - - - - - - -

)
Sasanf t*2 alht t m sassefras 0 2 2 2 b 29 J6 18 - - - - - - - -f ir t.tte n f ron i.glf p f fera tulip tree 0 1 2 1 0 1 6 5 - - - . - a . -hibor%1 alt!nL.2 tree of-heaven 0 0 2 1 0 0 2 1 - - - - - - - . b

- - *

g Lilt!2 c.iLI!Lntd12 hadberry 2 1 2 1 2 1 2 1 - - - - - - - .114t e no t. tent.itts s y. ans r e 1 1 1 1 1 1 1 1 - - - - - - - -
@ 11tI n s L:ita!!.1 red oak I 1 1 1 I 1 1 1 - - - - - - - -
p tiinia cannt n.i.la blask locust 1 i 1 1 1 1 1 1 - - - * - - - -

C)
2.tiv.la nlAr.a river bircle 0 0 2 0 0 0 2 0 - - - - - - - -

-

13ty2 ap. hic kory 0 0 1 0 0 0 I oN i m n.in flnrtja flowering dogwood 0 0 1 0 0 0 1 0
- - - - - - - -

-

- - - - -@
I fitant:1cance tests maJ. on tasa occurrtre in five or rwre plots :

- - - L1

Cl** - s ignif ic ant at o.u1 level. * - signatsca at 0.05 level. :s - not signtiscent. g
W=
&.
($$
4h
6
P
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Table 6.2-3

Ctound cover occurring La the bottceland hardwood forest on shelley Island. 1976.

Relative Relative Ir:purtanc e
Spec ies Comon Na=e Frequency coverage value

( ereenti rac-- ett

%n-vegetative cover 10.25 34.67 44.92-

8!-- n e f ers spp. jewelveed 9.54 18.77 28.31
P t.- om-s vi-r i n i sm Virginia knotweed S.24 7.44 15.65
!.a a t e e r a W aica ' Japanese honeysuckle 6.70 7.95 14.65
.cigtg spp, violes 8.60 2.91 11.41
?;,;L1 rsJicJns Poison ivy 6.28 4.25 11.16
3 ek. er t a evi ta *ric a false mettle 6.05 4.38 10.43
re m canaden<e avens 5.33 1.14 6.47
Psrehenec ess,s autateef ? s virginia creeper 5.33 0.96 6.29
P,1vrnmn sc anicas falso buckwhest 3.35 2.73 6.11
trass tunidenttfied) grass 4.03 1.27 5.30
m@ clearveed 2.67 1.05 3.72
cetastrus =candens bittersweet 1.54 1.97 3.51
W eles sen,iktIIs- sensitive fern 2.37 1.04 3.45
cc-ret tna co~ mis dayflower 1.78 1.31 3.09
Pettanthus decaretatus sunflower 1.54 1.42 2.96
3 h sp. blackberry 1.54 0.28 2.42
Ver5esin.a alter-ifetta wingstem 1.42' O.52 1.94
mh nettle 1.13 0.67 1.80
ressearim rJ2I41 white snakeroot 1.13 0.50 1.63
f*veniacea ,a crit ana pokeweed 1.19 0.40 1.59
S tevas anr t atus bur cucu=ber 1.19 0.24 1.43
Pal v-ame s p. snartweed 0.95 0.44 1.39
.itt.aerte strut %feteris ostrich fern 0.47 0.75 1.22

c.g,Lg sp. grape 0.83 0.25 1.18
clee o.a hederseca ground tvy 0.83 0.29 1.12

w

malts sp. wood sorrel 0.77 0.06 0.83
W M5eekla leeinfats coneflower 0.53 0.17 0.70
tys t achte ciltata loosestrife 0.59 0.09 0.68
Feperig atraaalis dace's rocket 0.47 0.05 0.52
tvs trachta mr-ularia coneywor t 0.30 0.04 0.34
m atet s t ;s water dock 0.30 0.04 0.34
Pa wenma c u s e i f a te ?temican ba= boo 0.12 0.17 0.29
f.-11dare sp, goldenrod 0.18 0.10 0.29
w nas-cr ,a eaa.adense econseed 0.18 0.06 0.24
Teucrtin canadense wood sage 0.18 0.06 0.24
A t'vritn f f ile 'e-f a.a lady fern 0.18 0.04 0.22
C: ret sp. sedge 0.18 0.04 0.22
reestertu s -me21ste Jae Pye weed 0.18 0.03 0.21
Acal eha vir trua three-seeded cercury 0.18 0.02 0.20
3,y,;,,gy d iveri c a tu s white wood aster 0.12 0.06 0.18
P e ae f11a y,,,1; pits cinquefot! 0.12 0.03 0.15
S al te e rt- on h- t-m tall ceadow rue 0.12 0.02 0.14
D!a+m car >1 ice se horse nettle 0.12 0.01 0.13
d.L.M.n vineale wild garlic 0.12 0.00* 0.12
ecceshular f s s-11aMic a figvort 0.06 0.03 0.09
Arisaca4 trie5v11 2 jack-in the-pulpit 0.06 0.02 0.08
Wrda climoodia berga::pe 0.06 0.02 0.08
1,13,3 ser Resus red raspberry 0.06 0.02 0.08
r m apart.c bedstraw 0.06 0.01 0.07a
uraerico-s ~2 etste- St. John's wort 0.06 0.01 0.07
een*3 era S tr* mis ev.ning pr'.= rose 0.06 0.01 0.07.

? w esco m corrion plantain 0.06 0.01 0.07
h acetnectla sheep sorret 0.06 0.01 0.07
venchh , ota ecem grape fern 0.06 0.00 0.06
c'e t idenen .s r;i c elandice 0.06 0.00 0.06r .c.,ta sp. dodder 0.06 0.00 0.06
<tellaria -M chickveed 0.06 0.00 0.06

* Indicates less than 0.CCS percent relattve coverale-
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Table 6.2-4

co pertson on' dominant groun.l coverl occurring in the bottomtend hardwod forest on shelley 1.lanJ. 1973 1976.

Species kelative Iraquency itelative t' overage Importance value 1976 as 1975 1976 vs 1973
%Icq 11cano 2_ t s tenytt ns ,1973 1974 1975 1976 1973 1974 1975 197h 1973 1971 1975 1976 t

Nn-vegetative cover 9.7 9.8 11.5 10.2 17.0 14.3 49.3 34.7 26.7 24.1 60.8 44.9 -5.716 ** 12.612 **

Imrettens spp. 9.0 8.5 7.7 9.5 11.4 13.6 7.2 18.8 20.4 22.1 44.9 28.3 10.633 ** 6.023 **

f2!vaano' viretntanive 8.9 9.7 9.1 8.2 18.0 16.3 6.6 7.4 26.9 26.0 15.7 15.7 1.698 Ns -6.aso **

Lantregn jergs 5.4 7.6 7.3 6.7 6.0 9.7 7.6 8.0 11.4 17.3 14.9 14.7 1.478 K; 4.ot,9 **

Ehlg .pp. 9.3 4.3 8.5 8.6 10.5 4.1 1.3 2.8 19.8 8.4 11.5 11.4 p.152 Ns 7, j e,9 ..

EJ333 taj unnt 7.8 7.7 4.9 6.3 8.7 6.6 1.7 4.9 16.5 14.3 6.6 !!.2 2.202 * -7.550 ..

twietrede idinJrtr e 5.1 6.9 7.7 6.0 4.0 5.4 4.3 4.4 9.1 12.3 12.0 10.4 0.13# us 2 , l g e, .

[ con ransaens 0.6 4.6 5.5 5.3 0.2 1.3 2.3 1.1 0.8 5.9 7.8 6.5 -2.511 * 8.202 **

I'arttien. c a nog gjingue fol t e 5.6 3.7 2.9 5.3 2.1 1.7 1.1 1.0 7.7 5 .c. 4.0 6.3 4.275 ** -3.2s2 **

n]gg g.ptig 5.4 5.1 2.7 2.7 4.4 4.4 0.7 1.0 9.8 9.5 3.4 3.7 1.265 h5 - 5. t.t.) ea

1 N=tnant tround cover is defined as any taman with percent f requency equal to or greater than .30
2 ** = significant at 0.01 level. * stantricant at 0.05 level. NS = not signtlicant.

PJ
.*
%J

la,.i. 6.7.,

9
1,s. ....,ii.... ... ..tt... a...,i.e, . .. f..re.t .n s,..iie, i.ia..... i,,,, i,75. .... i 7.. g
specie, co n.n Ha.e secaiin,:.u re g- -l'873 l'a 75 1976

M seccliarinom silver .naple 9663.5 672.5 290.5
~

l'raninus sp. ash 67.3 h3.4 150.8
Q f_elgl_a nigte river birch 0.0 150.1 131. . !

H}'ig [.ana cord!Lo. c[3 bittsrnut hickory 38.5 t.6. 7 72.6 t

Qg}prunna perot_in_g black cherry 81.7 33.4 33.5 dq >W bertug gelustrie pin oak 0.0 5.6 22.4
tret nen na; bon elder 96.2 44.5 5.6 (7

Lh. ),7 sth
.

N bilan(Igog ftj[3nly g trre-ol heaven 19.2 'b . 6 5.6i .

y ll[l"4t.'t'IC1'il l'tllEU tJg tullp tree 0.0 0.0 5.6 g
g - ._ q

h
b

.
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Table 6.2 8

Cround cover occurring in the **vi.v' portion of t'se tlack locust forest on Three Mi's Island, 1976.

kelative te;4tave *

@rtanc e
Species corrion 2:a=.e f req. enc y Coverate '.'al se

a erce-*, . . e r e -- .

2n ve;;etative cover 9.32 e5.13 54.45.

hd stearveed 8 7.96 11.61 19.57
f., .a : c e r i L2mntc a Japanese honeysac'le 8.14 5.t? 10.01a

h str. violet 8.23 3.*1 11 %
Pat -^e m vfrefai m Virginia krut.eed 6.67 2.11 9.60
9+* er t a e vi t e ; a false nettle 5.48 a.20 9.46
crass tunidenttite n grass 5.48 . 04 9.52
re m c aea f en=e ave ns 7.50 1.s0 9.30
E- - - c a Maas e false buckwheat 4.37 3.07 6.C6
' atte s spp. jewelweed 5.30 1.54 7.14
f . = a t e r t u, rw . : white snakeroet 3.29 2.20 5.49.

salteep spp. goldenrod 3.11 **S 5.39.

Fvt31 aces a-ert a a pokeweed 2.29 2.!1 5.10
Vee"esins altercia-ita wingsten 2.29 2.74 5.03 -

PN ramr spp. s.artweed 2.83 1.67 L.50
Te:cr M ramateree wood sage 2.47 C.74 3.21
Pa-t'e,ac t a s"s e : t e e f I t a Virginia creeper 2.83 0.27 3.10
Z;2 n sp. blackberry 2.10 . 50 2.e0
22 1 rineaas paison ivy 2.10 1.12 2.22
re:astros e bittersweet 1.19 * 35 1.54.

* e * . i t t s a t .m water dack 1.19 0.12 1.31
'Jrtica clatca stinging nettle 0.55 C.3 % 0. M
t- elliu m mt, dayflower 0.73 . 15 0.91m sp. grape 0.55 .15 0.70*: s aarulatus tur cucurber 0.64 2.05 0.6)
r!. - 4 Federi-*a ground tvy 0.46 C.10 0.56.

a *e sp. sedge 0.46 0.26 0.52)..! vi-este wild garlic 0.46 0.C3 0.49
S.-Cti ri-rt-'a a beggar's lice 0.27 0.15 0.a2P- .,t 'Is m cinquefoi! 0.37 0.*3 0.a0m sp. wood sorrel 0.37 0.C2 0.39
u al P a virrfaten three-seeded mercury 0.27 0.C; C.31* se- ,a vill n a wild yan 0.18 * 2) 0.27.

r-e.eeris laci-ista coneflower 0.18 0.01 0.19
* . - , t a ri s -a ri' a- f i e m figwort 0.09 0.26 0.15m sp. aster 0.09 0.22 0.11h v ~;s virrt,te~s bugleweed 0.09- G.C2 C.11* t--". s e . l e s t e l -t a wild been 0.09 ?.02 0.11
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Table 6.2-9 a

C.wparison of the dminant grounJ coverI necurring in the " vine ** giortion of the south wuodlot on Three ittle letanJ. 1973 1976.
5pectes itelat ive Frequency itelative roverage importen.e value 1976 vs 1975 1976 vs 1973

l'87) 191 U .975 1976 1973 1974 1975 1216 1973 1974 1975 1976 e s trnif kam *I Ef ulittentet t

t.n-vegetatIvo cover 1.2 2.9 9.1 9.3 0.8 2.1 37.7 45.1 2.0 5.n 46.8 54.4 5.115 ** 25.800 **
Liles r.n,tig 9.7 9.9 7.1 8.0 33.5 28.1 12.7 11.6 43.2 28.0 19.8 19.6 -0.909 th -6.645 **
lantggts ,1 p ntce 6.8 6.8 7.6 8.1 8.4 10.1 5.3 5.9 15.2 16.9 12.9 14.0 1.134 ts 0.135 NS
Etela sp 5.5 4.8 7.9 8.2 5.2 4.4 2.9 3.4 10.7 9.2 10.b !!.6 2.730 ** 0.733 tsIgi m no.r.e vi tt_n_l as 6.7 5.9 6.3 6.7 5.9 5.1 4.2 3.2 12.6 11.0 10.5 9.9 -2.117 * -2.404 *

i
L- aicella LXRalIlta 5.2 6.8 6.4 5.5 5.6 6.1 4.3 4.2 10.8 12.9 10.7 9.7 -1.6e6 ts -0.011 :N

_

E*:G 1*"*' tense 4.3 6.2 5.8 7.5 1.7 2.6 1.9 1.8 6.0 8.8 7.7 9.3 2.536 * 3.419 **
f211E".""'' " *" 'tal 4.7 5.9 5.0 4.4 6.9 9.7 5.1 1.7 11.6 15.6 10.1 8.1 -2.870 ** -1.975 ts
.ltratIrnt spp. 5.2 5.9 7.0 5.3 2.4 6.2 5.3 1.8 7.6 12.1 12.3 7.1 - 6. 7td ** 0.546 f.NMitlei.2 spp. 5.0 4.9 4.1 3.1 5.1 3.6 2.2 2.3 10.1 8.5 6.3 5.4 -1.773 m -4.310 **Iltytalac_ta e,eric ana 3.2 3.8 3.0 2.3 3.1 4.9 4.8 2.8 6.3 8.7 7.8 5.1 -2.812 ** -0.156 taInty m o app. 3.2 1.9 2.7 2.8 2.2 1.3 2.1 1.7 5.4 3.2 4.8 4.5 -1.447 m -0.269 tsle5 tl 12 taga.) ente 4.6 3.1 2.1 2.5 4.1 1.8 0.6 0.7 8.7 4.9 2.7 3.2 0.818 PM -5.216 **
f3ttht'EE121'11 SL1L".22! olla 3.4 4.0 1.4 2.8 0.7 1.6 0.2 0.3 4.1 5.6 1.6 3.1 -7.00d * 3.02u **f
fntnis sp. 5.5 4.6 2.6 2.1 2.9 2.2 0.6 0.5 8.4 68 3.2 2.6 -1.356 ts -6.19n se
Et '12 Lalb aat 4.7 3.8 3.3 2.1 1.5 0.9 0.5 0.1 6.2 4.7 3.8 2.2 -2.451 *! -5.912 **

1 thatnant ground cover to defined in Table 6.2-4
" ** = signtlicant at 0.01 level, * = significant at 0.05 level, tu = not significant.

tJ

U%-D
(ES

Table 6.2-10 m=;
M

Tree seedlinge in the " wine" portion of the I. lack locust forest on Three Mlle Island, Gm1973-1976. CU* c ;; 1

Spec le s Consun fiame Sea d t t nr.s /Ac r e r f '.
1973 l '+ 7 5 1976 -f'-

W ,-..t
i

Atla''h"3 eltissin"s t r ee-o f-heavea n4.7 '
- 9.1 Sv.s S@ [mut 3erde_rtg Olssk therry 50.8 27.1 19.6 t- .ng e,. et my,un b l..., e l.fe r 59.3 9.1 4.M Ci]Lel t lit nim fectpile I ai nt e-a ry 16.9 l 's . 2 9.8 ' s*easefrew git.f tO tesualras 84.7 9.1 9.8 ' #N W * e. i t.a r i n n silver waple 0.0 9.1 0.0 4@ 1*i..jt 2.frre rive r LIrsh 0.0 9.1 0.0

@

.
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fable 6.2-11

Cround cover occurring in the **nr.n vine" portion of the blacs !ccust forest on 71.ree Mile Island,1976. -

Kelative Relative ! portanceSpecies Co-rma :*ame frequency Coverate '.*a l u e
t-erreece ' e-ce-t)

Mn vegetative cover 8.04 24.97 33.01.

hd clearveed 7.32 15.50 22.82crass tunidentified) grass 7.44 10.63 18.07
att432,spp. goldenrod 6. /.8 7.72 14.20

r

toeverta rvtimirfra false nettle 5.% 7.68 13.32re.. i3-E,s sr.f , . avens 7.68 4.06 11.74
p. vietet 6.36 3.00 9.36

PaIv- - vir-!ai3+r. Virranla kasoueed E. 2 '. 3 10 9 30; ,ete s =p,. je.el.eed 5.6 3.60 9.24
ffnt; erg 4 4--a t e 3 Ja;anese honeysuckle 4.32 3.46 7.79
e erem taa eca,e weed saze 4.68 2.66 7.3+

m alan a a crica-a pokeweed 3.12 3.66 6.78m spp. blac hterry 3.60 1.33 4.93
ee l v--~ 9 scamien false bekvheat 3.12 I II '*93
Pet r ., spp, scartveed 2.28 1.47 3.75*ier est i altereffatta wingstem 1.20 1.!! 3.01

s

tu-star * e white snakeroot 1.56 1.09 2.65
Du ra tteams poison ivy 2.04 e- 0.25 . 29
f,ne; sp. sedge 1.60 0.48 2.28
r.w ell.a e m ats dayflower 1.56 0.31 1.87' ole : gm horse e.ettle 1.20 0.19 1.36Pa-** *ve t a u s ev i-a,e f e l ia Virginia creeper ** 1.20 0.C8 1,29
Paetel'a irrimta a beggar's lice 0.96 0.22 1.16
P-te-e t t l e s t-l e- cine.efott 1.08 0.07 1.15r,-,, ,i e t , . t-.i water ock 1.09 0.07 1.16C .ulstus bur etc m er 0.72 0.19 0.91mm stimai.4 nettle 0.48 0.*8 0.76LRI.g vt este wild garlic 0.60 0.03 0.63M e!.P a vt-rtafee three seede8 eercury 0.48 0.04 0.52e etts sp. wood serrel -

0.48 0.02 0.50'.er* ens ure t e i f,t t a blue vervain 0.24 0.C9 0.333.2.1,I erteotees heath aster 0.24 0.C* 0.*$
,

(elestrus S amfens bittersweet 0.12 0.04 0.16rea: arts vi--tate.a strah err.; 0.12 0.03 0.15Jcu 2n vi rimic;s bugleveed 0.12 0.03 0.15Yttti sp. grape 0.12 0.03 0.15A-Prosta ar* - t itfeita ragveed 0.12 0.02 0.14f.22.a sp. wild rose 0.12 0.01 0.13' = ea nc r- a f f t- t-a l e dandel ten
Trt*H w r-ems 0.12 C.01 0.13

white clover 0.12 0.01 0.13o e c~r i f, 1 u et e m grape fern 0.12 0.00e 0.12

* stettare. t e s than 9.uv- perce .c relattve coverage.

g'T1gg '

OfL,=w

.
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Orcun.! cover occurrina in the suutta fiela on Three !*tle IslarA. I'r*6.

ke'at .e f.esative Irpe r tanc e
specte. ton n n e et.eme y Loverare *alte.

'- r e - . f-erre-t*
g - * e t _' .m heat *n aster )..S M*M 3b',rass (unicer.s t s t eJ ) grass 13 17 33 Ed *$6311 b . s; p. goldenrod 13."' 14.51
=

2 -]in-vegetat ue cover 7d 2 ' '# 3 IU '"
-

h spp. bloc a erry 1.11 1D 7f=c t i 1 t.- c stdre sweet clover . 1's 1.96 ...e
e. f r p r- i r -~ a Car.s.'s tisis tle 3. rI E*33 E*O
'etarii !M er i ruditna foxtatt 1.d I Eb 3'33n cri, n mm $t ':h 's wt.rt 3.16 0.15 3 3Ip.m . ra ty%a Ja;anese honeysuckle 1. 3 1.37 3*4'

.

. r s. u n < * r u- i a l e dantenton 2.t3 L 11 2 ''E
* 'i no e. . r i L e3 cvensg prt:: rose 2.0s 0.19 OJ

2 .1,5
*

,g tz,.., ,n=+ aven, 1.,6 0.19
t *- atti- 3. , water deck 1.t5 0.18 2. b;
y m air r-tfn113 wir4ste:

g * 2. -
.* 0.ao 1.d)e it s e i vi-: in u a three seeaed r.ercury 0 G4 1.78p-e,. tilii ..--ic- e ine.c f o11

.,
l 8 l 7)e . ., t .. rr ' n - ?oteca he-loc,a 3. g, g-- -p.. .t o i 3. ,2 ricsna pokeveed 0. 8. * 0.60 1..,3

_

<% 1 c . m,1 i -., s e , l.orse nettle 1. r. , 0.05 1. , ,
"-a''5 2p. wocd sortel 1. *. p 0.03 1i..'.'n1 Ialj, sic,1 po1 sea ivv r. , f , 0,r; 1, ,,
' " ' T a- spp. s areweed 0.47 0.Cs 3.95c-f ra* i s arte-i t f i fat t a rapeed G.74 0.15 0.?b a' er f a c . I l a 1 rf,a fmise nett!e 0.7% 0.14 0.9I,:;;a t ri.,rertritat e baneset 0.*7 0.03 -
!ctr"ms v.fr:taita bugleveed 0.s7 0.03 4.'

n"1 w *-- . c e r 'ers
1 f alse bucic. test 0.76 0 .1 '. J.sp. violet 0.75 0.12 0.*r!aatu s l as t 14t a E.La!!sh plantain 0.a 0.36 0.4;. t * * .- .n -- s t e v113 garlic 0.s3 0.08 0.73T-et p ,e m ie *e wacd sage 0.t} 0.05 0.70'- e t 1 *, i sp. jewelveed 0.t} 0.03 0.65.',~ ,s sp. rash 0.5 0.13 0.67m sp. gra e 0.1 ; 0.0: 0.56* * t i i-t s -+1h chic Weed 0.1' O.01 0.55

,

',,,gr.;,;,1 e i * * Gaees Anne's lace 0.a 0.01 0.452 *.1fa taf!iti Indtai t;bacco 0. 0.01 0.45,-.v,- ~ et"9 dettane 0.$3 0.04 0.37>:er m,1,:y e).1.1 sheep sorret 0.33 0.02 0.351;,p ':-c1 atm wt!!ew herb 0.:"3 0.01 0.34. w a- t rm * a beggar * t ic ks 0. : 0.05 0.27o . a .:rtf itaffa white vervatn 0.02 n.03 0.056.stan1 runt:enettled) ustard 0.22 0.03 0.25a a m t w en<fs herseweed 0.;; 0.01 0.23pr,..o fa vt 21ntsna s tra. berry 0. 2 0.01 0.23F t*-eti12 zu.a etacuefott 0.*: 0.01 0.23'rfa~ti- sp. Antre clover 0. : 0.01 0.23r.!fo- sp. bedstrav 0.11 0.02 0.13Pi.kette vfryinfana besgar's liu 0.11 0.02 0.13<~,.i.a sen itt1f, sensittve fern 0.11 0.02 0.11e t ,- . sf m e la=e's qsarters 0.11 0.01 0.12fvst a,bta e!!! arts Icesestrife 0.11 0.01 0.12W !l tr ve t'-e t f ata ca rperveed 0.!! 0.01 0.1mv3alfs 1. etfolta gro.nd cherry 0.11 0.01 0.12Pt ie , r r:' ! a clear.-eed 0.11 0.01 0.1:9. ,s. , s strt. ."s red raspberry 0.!! 0.01 0.12A nn . f i t s e rv*m _f s scarlet pt.pernel 0.11 0.00* 0.11t e,- wi.e v a rio: t f o re s etck trefall 0.?1 0.00 0.11t ..rn t. r f .- r n w white snakeroot 0.11 0.00 0.11Pt er m ;,p,,la,y, plantain G.11 0.00 0.11Pnis>2fa reatnea c'1kvort 0.11 0.00 0.11y trm s atr-vfre,s buirush 0.11 0.00 0.119 rer'n 'ir ia er e t e f c a figw rt 0.11 0.00 0.11Tri foi f.m ! t=teng red < lover 0.11 0.00 0.11t re s. 4 diafra stinging nettle 0.11 0.00 0.11vint* g .te.-arty., cocklebur 3.11 0.00 0.11

* Indicates less than 0.005 percent relative coverase.
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Table 6.2 17

CrounJ cover cccurring in the field near the south ponJr on *hree :ite Island 1976.
_.

Reistive Reiattve Lpe rte nc eSpecies Corron ::a:;e frequency Coverage '.*a lu e
Isercenti saceccarn

Artte i-e f er f 'es heath aster 9.76 53.81 63.57Crass tuntJentified) grass 9.53 11.32 20.85ecasthers Mennis evening pri.= rose 8.87 8.04 16.91Non* vegetative rever 7.98 * 7.00 14.98
.

Mi t 'r ' srp. goldenrod 8.65 5.61 14.26Ptr0=t1 3rtr-isif(*1in ragveed 6.67 3.33 10.20h aere..setta sheep sorrel 7.10 1.62 6.92rirai , m ea.e Canada thistle 7.32 1.50 8.82 *

NL& rc spp, smartweed 3.55 1.21 4.76Tirms ve c'f te la.s t e dandelion 3.77 0.26 4.03Iz h r eerti nodding foxtail 1.5? 2.37 3.92Pel t tetes & white sweet clover 2.83 0.70 3.58Puk m spp. blackberry 2.44 0.61 3.05oraito ep. wood serret 2.44 0.14 2.!S5et an m e n ret t-e9.e horse nettle 1,77 0.10 1.S7
u

*

Pnteeti1Is ,tT tet cinquefa11 0.89 0.50 1.69Lys t-as is e t t .ata fringed loosestrife 1.33 0.14 1.47m ca-asen e avens 1.33 0.11 1.4a,
uv ertre- runetaru , St. John's wort 1.33 0.11 1.44meu. s.,a Queen Anne's lace 1.11 0.27 1.35Tr t'o t ( :9 sp. White clover 1.11 0.10 1.21
h.mg,1,3 ga t t la s (ms water dxk 1.11 0.09 1.231,g, chic kweed 1.11 0.07 1.18rr stir t a **tre t's t aca strawberry 1.11 0.04 1.15h sp. sedge 0.67 0.10 0.77h sp. violet 0.67 0.02 0. t>9le2,aph sp. tick-trefoil 0.44 0.07 0.51A=cle-iss incarnata swa=p raitkveed 0.44 0.04 0A8Cont , .iculatm poison he=1ock 0.44 0.04 0.43'.;rst r'c rerfelist. , boneset 0.44 0.03 0.47!"e t t e r i .:,cn n,B,g Japanese hoceysuckte 0.02 0.05 0.278--- _ wwy horseweed 0.22 0.04 0.26Ans,n,, sp rush 0.22 0.02 0.24*te ri e ina atteralfolin wingstes 0.22 0.02 0.04* .1 t i i m icotita partridge pea 0.22 0.01 0.23f 1 .- * sin.v s false bi.:ckwheat 0.22 0.01 0.231*. sit 7 1 m tfatis ground cherry 0.22 0.01 0.23l e . e t., c,ns 'en= e wood sage 0.22 0.01 0.23:5 tard tunidenttitsd) asstard 0.22 0.01 n.23

a . L oj t o . - - i
-
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Table 6.2 20

Cround cover occurring in the north field on Three Mile Island,1976.

lleistive Pelative Irporta?. e
Spec ies Co uson Name Frequency Coverage Value

(acree-t) taercent)

Aster cricalles heath aster 8.76 33.36 47.12
cr sn (unadentified) grass 10.24 22.14 32.35
Sni f 'aca spp. goldenrod e 9.61 8.35 17.96
: eon-vecetative cover 7.50 8.13 15.63-

P uh. = str. blac kberry 5.70 6.32 12.02
f nn e c e r s H Matca Japanese % neysuckle 1. 5 -) 2.98 4.79
Acalveis vte snics three-seeded cercury 3.70 0.31 4.01
ra t . c ,a.r, c *a tens false buci. test 2.M 0.88 3.52
re- .ditm sp. tick trefott 2.53 0.94 3.47
ti.* e kert ttea9t= , evening pri rose 2.96 0.42 3.33
titta sp. grape 1.e0 1.01 2.61
t ura-art em ref f *liitom boneset 2.32 0.41 2.73
so l a w c a ro l t ,.,.e forse nettle 2.43 0.21 2.M
1rpar ie' t sp. Jewelveed 1.60 0.70 2.50
incatri m . white snakeroot 1.67 0.73 2.42
},c,sarig Itr.nl redding fontait 1.69 0.65 2.34.

tRu vu Aam water dock 2.11 0.17 2.25
Enem spp. rush 1.48 0.65 2.13
ver+e=ina alter 9f fot t s winastes 1.69 0.44 2.13
Me t t int ,' 11.1.3 white sweet clover 0.64 1.22 2.06
Accm t a arte-is t ifolia ragweed 1.37 0.37 1.74
f,J a311*,g.tsh' partrid;:e pea 1.27 0.34 1.61
Btden* spp. but r.stagold 1.16 0.36 1.52
t'rs arta virrinisna strawberry 1.27 0.19 1.46
ovalta sp. wood sorret 1.27 0.10 1.37
Ila.la, sp. violet 1.06 0.15 1.21
rtles retti elearveed 0.95 0.20 1.15
tvei ac5t a vut etris loosestrife 0.54 0.17 1.01
A em m e, @ dogbane 0.64 0.06 0.90
v eb ,,ris evite rtea false nettle 0.63 0.26 0.69
to-r e t t a i c m :nts dayflower 0.74 0.13 0.87
ro t v nara spp. snartweed 0.74 0.09 0.83
tycorus a cric anus water horehounJ 0.74 0.08 0.82
Hynertcim enaceatur 5t. John's wart 0.74 0.06 0.60
ciraici arven*e Canada thistle 0.74 0.04 0.73
Te scrin, c 3naocate wood sage 0.74 0.04 0.78
t're sc i h scisging nettle 0.42 0.30 0.72
Cerardia tem:1fol t s gerardia 0.53 0.10 0.63
skua ridicsaa poison ivy 0.53 0.09 0.62
tueur%i s raculata spurge 0.53 0.08 0.61
Mi- vli s ria:eng raonkey flower 0.42 0.16 0.53
Part*.e w teng entneue nlis Virginia creeper 0.53 0.05 0.55r
hE.*la 1 st i f.1 ia cat-tail 0.42 0.15 0.57
Hustard tunidentified) rustard 0.53 0.04 0.57
Rn ,ew acree<ella sheep sorre! 0.42 0.'0 0.52
cen t.-- racu l a t r- poison her. lock 0.42 0.05 0.47
Dsucus cir ti Queen Ar.ne's lace 0.42 0.05 0.*7
tve* rim e st ic art s purple loosestrife 0.32 0.15 0.47
ret- cami'ea=e avens 0.42 0.03 0.45
Pnte-titta Igeg u c inque foil 0.42 0.03 0.45

h
h,a
c.

D \ u
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Table 4.2-0.5 centinued.

tie t ative Relative I=po r tanc e
Species Cocron Kee Frequency Coverage value

(percent) (aercent)

Vert e _n --* * r M-i t a white verrain 0.32 0.11 0.43
m e- r e- t 2113e New Englan.1 aster 0.32 0.10 0.42.
Ele r'1- * m spike-rush 0.21 0.15 0.36
A-tr' * * 19 tM is scarlet pLw,r:e1 0.32 0.03 0.35.

ute-s __ sp. hawkveed 0.32 0.03 0.35
<tr--- . W e 'eiveola wild beas 0.32 0.02 0.34
Pe-es m re '-*'es ditch stonecrep 0.21 0.05 0.26 *

C 1 m t . s e- -* * -i na virgia's tcver 0.21 0.04 0.25
m virca.e wild garlic 0.21 0.02 0.23
m sp. aster 0.21 0.02 0.23

e h sp. wild rose 0.11 0.12 0.23
Asele-irs 's a- ata swa=p stilkweed 0.21 0.01 0.22
cr-e n : n i n * 1-* te s t is rattlebos 0.21 0.01 0.22
Pwer ' : a r -- .9 tem e.arsh St. John's wort 0.21 0.01 0.22-

Ta r st s:-s d iz iu t e dandetton 0.21 0.00 0.21
Pec 2 : w : sp. mountain = int 0.11 0.06 0.17
MW sedge 0.11 0.05 0.16

.

cl e .- .s e:cac e m ground try 0.11 0.05 0.16
c galingale 0.11 0.03 0.14m sp.
Petim:1-:s zwaretatus sunflower 0.11 0.03 0.1<.
resette ger.ne:tified) unidentified rosette 0.11 0.02 0.13
Cel n = *-- s t. a tiens bittersweet 0.11 0.01 0.12
E ur a t .-- .. - - e t e e t t ~ tn aistflower 0.11 0.01 0.12
Lu a!-- . s s e- tinue throughvert 0.11 0.01 0.12
ew. u s e 9 t'11 ts sensitive fers 0.11 0.01 0.12
P e s .s 1.~--e31ia ground cherry 0.11 0.01 0.12
T e t < ' i _- n. white clover 0.11 0.01 0.12
m ri 1:e-s ts horseweed 0.11 0.00* 0.11
Pt r u. Ig.,;;;- plantain 0.11 0.00 0.11
Pater * **m f.Tlet cinquefett 0.11 0.00 0.11.

5tel'an a M chickweed 0.11 0.00 0.11

* imitates less than 0. 43 percent celative coverage.
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Table 6.2 23

Crovisi cover ecturrin; La tte !! eld cear the 500 kv substation,1976.

Spec ies Relative RelativeCosen Nare * r:r.n e-

7ter.;ency Coverage 'a a
( erceat$ t erc e,r)

eh e-fr-<ees heath aster 9.67 37.81 ?!.?*5;ltfart s;p. gsidenrod 9.66 27.02 It -ta -ett1a m crevi vetch 3.15 11.00 1. 12cirst.n er e ,e Cacada thistle 7.42 3.20 1..t!hm Quees Anne's lace 6.97 1.14 f.11smice a * col. a. tapasese honeysuckle 2.47 5.54 f.:;rass
trans 5.39 2.10 74h trete se '
tim thy 3.82 3.27 7.*+Fla-tets c comma plantain 5.39 0.35 5.~-ennetecatire cover -

?ses r r c'#!et ste 4.27 1.05 5.22dac4etton 4n 0.36 5..:m g trate se res clever 4.27 0.90 !.*7 *Avr* * E d*shane 4.C; 0.93 a.l?Cle. r4 *e:ers:ca gerend tyy 2.02 1,66 2.Mfazg ra f f e s u Nison ivy 2.92 C.33 3..%*?_;,.3,3 s p. dxk 2.25 0.23 ..t?la-ta a la.ceriata Engitsh plantain 2.25 0.20 ..!@ en a e se *

avens
P 1 --- e-.-! va n f ee 1.50 0.12 *1

s:artveed 1.35 C.51 1.!4
.

Sl a n c a -. * -* * e horse nettle 1.57 0.21 1.75m spp. blac herry 1.12 0.57 1.r6Pat er-,
s e a: f e t false backsheet 1.57 0.09 1.14

a

Pr:mella s-c..aris self. heal*;i:1g sp. 1.35 1.11 1. 'sta;e
? vaalfe ir--'fsita 1.12 0.17 1.3grsrad che-ry 1.12 0.11 1.*3Tscrvits en- e ara oret.ard grass 0.67 0.51 1.* !tbstard (usicentitled) =ustard 1.12 0.05 1.;*rtre!n s ;!rere t.all thistle
1 c rn vi-n-* ~ s 0.90 0.05 ~. 4bugleveed
cert e a tet- ts 0.67 0.07 C .7*evening prir: rose 0.67 0.06 !.*1A-Pres ta titi.t1 stant ragweed 0.67 0.05 * *:A-bt'sta arte-tstifelta ragveed 0.67 0.03 C . .**

.

M-ti1e: -1 'efa1 tun. yart:na 0.?S 0.03 C.atd11142 viaeale wild garlic 0.t.5 C.C2 t ..?m sp. vood sorrel 0.*5 0.02 C.47.ur tymf a e-s se-a t s
agri:eny 0.22 3.05 C.;7.iersetu sp. ?.aisveed 0.*2 0.01 0. *4Pare eveis s es emincuefelia 'lirginia creeper 0.22 0.01 C.15m sp. violet 0.22 0.01 0. *.3R -es acersee!!a sheep sorr:1 0.22 0.00 e 0.;

* Indicates less than 0.V15 7er:c4- relative coverage.
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